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“Monument to Power’ 


Every engineered structure stands as a tribute to 
the men who planned and built it. And to the 
efficiency of their equipment, too. 
Simplex-ANHYDREX cables, for instance, which 
are used everywhere for power distribution, 
control, floodlighting and numerous other 
functions. These expertly-engineered cables 
are equally suitable for overhead or in-the- 
ground use. They resist sunlight, ground acids, 
alkalies, oil, heat and flame, and their 
ANHYDREX insulation makes them 
super-resistant to water. 

SIMPLEX WIRE & CABLE CO., 

79 Sidney Street, Cambridge 39, Mass. 
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Linear Accelerometer 
Type LA-500 
Shown actual size. 


AR ACCELEROMETERS 


r Aircraft and Missiles 


HONEYWELL LINEAR ACCELEROMETERS of the Type LA-500 

DESCRIPTIVE DATA are true linear, non-pendulous type instruments, inherently 

* RANGE: Up to +60 G full scale. Nsitive to cross-coupling accelerations. These instruments are 

| Available in a variation of ranges from +1 G to +60 G and can be 

provided with two potentiometer pickoffs. Essentially constant damp- 

ing is maintained automatically throughout the entire operating range 
of —65°F. to +175°F. No warm-up time is required. 


K The combination of constant damping, high performance, small 
y size and ruggedness makes HONEYWELL LINEAR ACCELEROMETERS 
of the Type 500 Series ideally suited for aircraft and missile appli- 
4 “4 cations where the most severe environmental conditions are en- 
* SIZE: 1%, dia., 3% long. countered. Write for Bulletin LA-500, Minneapolis-Honeywell, Bos- 
? ton Division, Dept. 1, 1400 Soldiers Field Road, Boston 35, Mass. 


* DAMPING RATIO: 0.6 +0.2 
(from —65°F. to +175°F.). 





” * LINEARITY: 1% of full scale. 


* PICKOFF: Can be provided with 
2 potentiometer pickoffs 
(center taps optional). 


| 


* WEIGHT: 1 Ib. 











Honeywell |H) 
BOSTON DIVISION 
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Publication date: twenty-seventh of the month preceding date of issue. Annual subscription, .00: Canadian and Foreign subscription, $4.50. 
Entered as second-class matter December 23, 1949. at the Post Office, at Bristol, Onn. under the Act of March 3, 1879. 








































AR 


Your future in nuclear fuel 
production can be realized by 
associating with the Nuclear 
oducts Division of 
Blals & Controls Corporation — 
pany that maintains 
inuing interest in the 
i success of its 

is and the undiminishing 
fits products. 


jing to meet the 
requirements for fuel 
nd as an important 
growth, we need 
iggressive men. Experience 
energy is not required, 

o need scientifically 

Bd people — people 

brienced in the mechanical, 
etallurgical or chemical fields. 


Dut us: 






@ Nuclear #0 translate scientific data and experimental 
results into"p prow and, utilizing this capability of scientific production, 
is establishing a leading Position in the nuclear fuel element field. 


@ You will work in a ‘stimulatiig atmosphere with the fatest and most complete facilities 













yet developed. 

@ Nuclear Products D rt of Metals & Controls Corporation, a company of 2500 
people, small enough t idividuel aarp and growth — 
large enough to offer s 


@ We are located in At et 
and Providence, offering exc 


For details about joining this forward moving firm, write or call our Employment Director. 


iimidiabin'st within easy commuting distance of Boston 
al ctftural, educational and recreational facilities. 


MIT ALUMNI 








Robert Glidden 1926 Sidney Siegel 1943 

*oger Hood 1945 Frederick Stearns 1946 

Jonald Hurter 1945 Graham Sterling 1949 M FTAL & C 0 N T a 0 LS ’ 0 R e () R AT | 0 N 
dward Jastram, Jr. 1935 George Williams 1939 

charles Patterson 1945 Carroll Wilson 1932 

tobert Seavey 1942 John Wilson 1941 Nuclear Products Division 1302 Forest St., Attleboro, Mass. 


Telephone: Attleboro 1-2800 
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Demonstrating Outstanding Characteristics 
for Forward Scatter Systems... 
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Round Hill Field Station, M.I.T.'s Lincoln Laboratories, South Dartmouth, Mass. 


Styroflex Coaxial Cable 


A recent series of experimental tests conducted by the Round Hill 
Field Station of M.1.T.’s Lincoln Laboratories at South Dartmouth, 
Mass., clearly showed that Styroflex coaxial cable has a number 
of practical advantages when used as the connecting link between 
the antenna and transmitter or receiver in forward scatter systems. 


The tests demonstrated the particular importance of these general 
Styroflex characteristics: 


. 1000-foot continuous lengths without splices. 

. Low attenuation. 

. Excellent electrical properties. 

. Capacity to handie high power. 

. No age deterioration regardless of climatic conditions. 


ar WN 


An additional advantage of Styroflex—when used as a receiving 
transmission line—is its extremely low inherent noise level. 


Inquiries regarding specific applications for Styroflex are invited. 


PHELPS DODGE COPPER PRODUCTS 


300 PARK AVENUE, NEW YORK 22,N. Y. 

















taking the 
question marks 
out of tomorrow! 


Few organizations are better equipped than Allied Re- 
search to help industry find vital answers to tomorrow’s ques- 
tions. ‘‘Finding the answers” may involve a single engineering 
study — a complete analytical and experimental research pro- 
gram — or advanced area studies in new fields of technology. 
Extensive facilities enable us to undertake complete programs 
from research through development, tests and prototype fabri- 
cation. 

A letter or phone call can determine — at no obligation 
— whether our varied experience can help you erase some of the 
question marks that are facing you. 











M.I.T. GRADUATES AT ALLIED RESEARCH 
Name Degree & Course Year Position 
Lawrence Levy SM, XVI 1948 President 
Daniel J. Fink SB, XVI 1948 Chief Engineer 
SM, XVI 1949 
Oiva R. Anderson SB, XV! 1947 Senior Engineer 
SM, XVI 1948 
Martin Annis SB, VI 1944 Chief Project Scientist 
PhD, Vill 1951 A h 
Claude W. Brenner SB, XVI 1947 Chief Project Engineer ng t 
SM, XVI 1948 the ma 
Arthur B. Cicero SB, Il 1953 Staff Research Engineer : 
SM, II 1954 horatio 
Carolus M. Cobb SB, V 1944 Senior Chemist ” 
PhD, V 1951 devel 
Richard E. Ellis SB, Vill 1952 Research Physicist Herstan 
Lawrence E. Golden SB, XVI-A 1952 Staff Research Engineer : 
SM, XVI 1953 pines, 
William D. Green, Jr. SB, II 1943 Chief Project Engineer 
SM 1949 p been 
: David C. Knodel SB, XVI 1947 Senior Engineer severs 
“ SM, XVI 1951 . 
Philip Marshall SM, Il 1955 Research Engineer ysics & 
, Roger W. Milligan SB, XVI 1950 Research Engineer s been 
neaaeem Arthur C.S. Roberts SB, XVI 1947 Senior Engineer ° 
Leopold J.Rossbach SB, VI-A 1950 Senior Electronic Engine: f2 tral 
SM, VI-A 1951 -— 
Melvin R. Rubin SM, | 1951 Research Engineer per in | 
Richard Rubino SB, XIV 1952 Personnel Manager 
Charles M. Shure SB, XVI 1957 Research Engineer ry sud 
Calvin Y. Sing SM, XVI 1954 Staff Research Engineer nwe | 
Thomas B. Smith $B, VI 1955 Research Engineer . 
John H. Stewart SB, XVI 1953 Pesearch Engineer erconti 
Robert A.Summers SM, XVI 1946 Senior Engineer 
ScD, XVI 1954 p earth 
ly be 
invol 
t < 
ry Vv 
re tra 
sical ¢ 
RESEARCH, ENGINEERING AND DEVELOPMENT SERVICES IN THESE portun 
IMPORTANT AREAS: ntribut 
@ Aeroelasticity and Structural Dynamics made. 
@ Theoretical and Applied Aerodynamics 
@ Aircraft Operations he labo 
4 7 7 . 
« Atomic W eapons Effects hich on 
@ Guided Missile Studies tl 
@ Applied Mechanics and Thermo-elasticity _— 
@ Vibration Analysis and Testing eeess | 
e@ Custom Vibration Isolation trustec 
@ Physics Research 
@ Physical Chemistry he inte 
@ Instrumentation and Systems Engineering by an 
@ Specialized Mechanical Design 
hicles 
FOR FULL INFORMATION, PHONE OR WRITE: a the 
ALLIED RESEARCH ASSOCIATES, INC! 
4 G 
RESEARCH « ENGINEERING + DEVELOPMENI 
43 Leon Street, Boston, Massachusetts, GArrison 7-243 
OPEN NOW — challenging positions for engineers and scientists. 








Also from Allied Research: THESE ADVANCED-CONCEPT PRODUCTS 


The Delta Mount — New vibration shock mount. 
isolation, optimum damping characteristics. 


install. All-metal construction. 


Omni-directional 


f 
Saves space, easy to | 


Radiation Detection Systems — New, low cost, high-efficiency piastic 
scintillators are being manufactured for sale. We also custom-design 
and build complete radiation detection systems incorporating these 


new scintillators. 


This Delta Mount has been 
designed and tested to isolate 
airborne electronic equipment 
Jrom severe environmental vibra- 
tions. 


Plastic scintillators are easily ma- 
chined and can be furnished in sizes 
up to one ton in varying shapes and 
surface textures. 


av 


FILLING A NEED... 


ientist 
ring the nineteenth century, the mechanics of fluids branched 
the main stem of physical science. Physics concentrated on the 
horation of the structure of molecules and their components; 
development of fluid mechanics was guided by the need for 
st Herstanding the macroscopic phenomena associated with ships, 
7 pines, airplanes, etc. The separation between these disciplines 
sbeen reflected in the organization of university departments 
several generations, so that there is little contact between 
ysics and fluid mechanics departments. This lack of contact 
r been reflected in our scientific graduates who typically have 
n trained in one or the other of these disciplines, but almost 
ver in both. 


gineer 


ngineer 


ineer 


ry suddenly, however, the country faced an important problem 
en we had to meet the challenge of rapidly creating an operable 
ercontinental ballistic missile. The re-entry of this missile into 
bearth’s atmosphere was regarded as a very difficult problem; 
ly because here, for the first time, we faced a scientific prob- 
involving the mechanics of a fluid closely coupled with im- 
t aspects of molecular physics. The Avco Research Lab- 
ry was created to fill this need. Its senior scientific personnel 
re trained in classical aerodynamics, atomic physics, and 
sical chemistry, and saw in this interdisciplinary area a unique 
portunity to broaden their background and to make creative 
ntributions in a field in which the great advances are still to 
made. 











te laboratory has been successful in.supplying vital information 
lich only a year ago was generally held to be obtainable only 
costly and time-consuming flight experiments. Our research 
kcess has resulted in a large development responsibility being 
trusted to this company. 


he interdisciplinary strength we have acquired will enable us to 
ky a major role in such problems as the re-entry of manned 
hicles into the atmosphere from satellite orbits, in the creation 
a thermonuclear reactor, and in other fields involving the 
mamics of high temperature gases. 
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Dr. Arthur Kantrowitz, Director 


AVCO RESEARCH LABORATORY 
a unit of the 


research and 


advanced development 
division 


avco 
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Pictured above is our new Research Center now under construc- 
tion in Wilmington, Massachusetts. Scheduled for completion 
in early 1958, this ultra-modern laboratory will house the scien- 
tific and technical staff of the Avco Research and Advanced 
Development Division. 





The Avco Research Laboratory at Everett, a unit of A.R.A.D., has 
a few openings for leading scientists who can help us expand our 
capabilities in: 
Theoretical, Experimental and Solid State Physics 
Physical Chemistry — Aerodynamics—Physical Electronics 


There are other career opportunities for exceptionally qualified 
scientists and engineers in the Development Laboratory at Lawrence 
and the Electronics Laboratory at Boston, in such fields as: 


Science: 
Thermodynamics— Aerodynamics 


Moth ati uM 1 
Pnysics oF 


Engineering: 
Aeronautical— Chemical—Electrical— Mechanical 








Write to Dr. R. W. Johnston, Scientific and Technical Relations, 
Aveo Research and Advanced Development Division, 
20 South Union Street, Lawrence, Massachusetts. 
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Youll move ahead 
fast in electronics... 


AT MICROWAVE ASSOCIATES, INC., 
progress in electronics is being accel- 
erated every day by such fellow M. I. T. 
alumni as: 


Apollo Cornelius Bougas — °57 


Willard Foster —°32 
Dr. Lawrence Gould — 50 
Daniel Lanciani — "48 
Frederick Parks — °34 
Julian Pathe — "48 
Allen Swartz —’50 
William Toorks — °36. 


So, you’ll feel right at home when you 
join fast-growing MICROWAVE ASSso- 
CIATES, INC. You may be assigned to 
Dr. Lawrence Gould’s group .. . 
developing morg effective TR switch- 
ing tubes and duplexers having mini- 
mum arc loss, minimum recovery time 


and maximum band width .. . or you 
may direct your talents toward improv- 
ing magnetrons, wave-guide compo- 
nents, silicon diodes, or other products. 


You’ll be happier and more secure at 
MICROWAVE ASSOCIATES, too. You'll 
soon be on a first-name basis with all 
253 members of our small family .. . 
you’re not just a number. And you'll 
enjoy all the advantages of big com- 
pany stability. For, M-A is owned by 
American Broadcasting — Paramount 
Theatres, Inc., Western Union Tele- 
graph Co. and the general public 
through Lehman Brothers Company. 


Why not contact us right away about 
employment opportunities? 


Write or phone: 


MICROWAVE ASSOCIATES INC. 
me BURLINGTON, MASSACHUSETTS + BU 7-2711 
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“AROUND TH iN 90 MINUTES” 


The big show of 1958 will be watched 
by more people throughout the world 
than any other single event in history. 
For the coming Martin satellite program 
is the most dramatic engineering 
development of our time, and many 

of its most important supporting roles 
are in the basic field of 

servo engineering and instrumentation. 
If this is your kind of show, and you’re 
interested in one of the great 
engineering opportunities of today and 
tomorrow, act fast...The 

count down has begun. 

Contact J. J. Holley, Dept. TR-7, The 
Martin Company, Baltimore 3, Maryland. 
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| first 
it AU atomic submarine 


: | uses 


TIGER BRAND 
ELECTRICAL CABLE 


The Nautilus was built by General Dynamic Corpora- 
tion’s Electric Boat Division shipyard, at Groton, Conn. 
She was launched on January 21, 1954. 

We cannot recall a more critical application of elec- 
trical cable than this new atomic-powered submarine. 
And from stem to stern, this amazing ship is laced with | 
Tiger Brand Electrical Cable. | 

Now hear this ... YOU can get the same quality that 
went into the Nautilus. 





AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL 
GENERAL OFFICES: CLEVELAND, OHIO 


COLUMBIA-GEWEVA STEEL. DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


a) Son 
@) < 


ew 


yy 
a AN 
Z 


# 4 


A STANDARD TIGER BRAND CABLE 
FOR EVERY SPECIAL JOB! 
asbestos wire and cable varnished cambric cable 
mold cured portable cord 
shovel & dredge cable 


paper & lead cable special purpose wire & cable 
aerial, underground and submarine cable 


USS Tiger Brand—wire cance — 
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interlocked armor cable 
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olivetti announces 


a new kind of 
desk calculator 


The remarkable new Olivetti Tetractys processes busi- 
ness figures at high speeds formerly associated only with 
non-printing calculators, and prints a complete tape rec- 
ord, New in concept, new in range of application, it is 
the first (and only) dual-register printing calculator. It 
provides automatic accumulation, an automatic con- 


. stant, and a “memory.” 


In combined operations, it eliminates the need to re- 
enter intermediate figures; these are automatically stored 





i) 


‘ 


in the second register, or in the “‘“memory.”’ It automati- 
cally accumulates products, quotients and totals, to give 
a grand total. It can multiply a first number by a second 
number by a third number and so on, without re-entry 
of intermediate products. Its unique constant locks in 
and clears out automatically. 

These features (plus others) enable the Tetractys to 
process many kinds of figurework faster than they have 
ever been done before. May we demonstrate this to you? 


For a demonstration, or for more information, write or wire 
Olivetti Corporation of America, 580 Fifth Avenue, New York 
36, N. Y. Olivetti sales and service available in all 48 states. 
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PLYMOUTH HAS THE ROPE KNOW-HOW 
YOU CAN USE IN INDUSTRY 


Plymouth Cordage Company has the men, the equipment and the ability to produce the right 
‘ rope for the most specialized job in industry. 


Its ropes are engineered and manufactured to standards that provide more than adequate factors 
of safety. 


You are invited to call upon us with your rope problem. Our long practical experience and research 
facilities are unsurpassed and may point the way to improved production and reduction of main- 
tenance costs in your plant. 


Moe 


PLYMOUTH CORDAGE COMPANY ‘gp’ 


Plymouth, Massachusetts Se 
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PIONEER PRODUCER 
OF SPECIAL STEELS 


Stainless Steels 
Tool Steels 
Electrical Steels 
Extruded Shapes 


Carmet Carbide Metals 
Electrical Alloys 
Laminations 
Permanent Magnets 


Magnet Steels Valve Steels 
Cast Cutting Alloys High Speed Steels 
Nitri-Cast Iron Composite Die Sections 


Tool Steel Cast-To-Shape 
Super-Alloy Steels for High Temperatures 


PLANTS 
BRACKENRIDGE, PA. WEST LEECHBURG, PA. 
WATERVUIET, N.Y. DUNKIRK, N.Y. 
WALLINGFORD, CONN. MARENGO, ILL. 
DETROIT, MICH. BUFFALO, N.Y. 


LOS ANGELES, CALIF. 


BRANCH OFFICES and DISTRIBUTORS IN 
PRINCIPAL CITIES, COAST to COAST 


ALLEGHENY LUDLUM 
STEEL CORPORATION 


OLIVER BUILDING, PITTSBURGH 22, PA. 
Leading Producer of Stainless Steel in all forms 


~~ ke & 


We're proud to include the following alumni of 
Massachusetts institute of Technology among our personnel. 


Edwerd J. Hanley ‘24 Dr. P.K. Koh '39 
R.M. Arnold '22 Richard K, Pitier ‘49 
». 4 ‘ a A. H. Riehl ‘41 
Henry M. Bytier ‘50 , 

: Clifford J.Rownds '52 
Dr. Lavrence C. Hicks ‘33 pichard P. Simmons '53 
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SD’ 


M.1.T. Graduates 





F. Francis Birch, 1951 
David Breen, 1940 
John W. Colton, 1948 
Robert S. Davis, 1955 
Edward J. Fradkin, 1946 
Manfred Gans, 1951 

A. W. Gessner, 1954 


Ralph Landau, 1941 

John H. Lutz, 1943 
George J. Marlowe, 1950 
Robert H. Perry, 1951 
Max Sachs, 1946 


Peter H. Spitz, 1949 


Charles N. Winnick, 1948 





SCIENTIFIC DESIGN COMPANY 
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SD Group Sells Exclusive Worldwide 
Rights to Standard Oil Company (Indiana) 


Having acquired exclusive worldwide 
rights, Standard decided to build a 
$10,000,000 plant based on this aro- 
matic chemical breakthrough. SD is de- 
signing this plant for Indiana's subsidi- 
ary, Amoco Chemicals Corporation. 
The successful conclusion of this proj- 
ect by SD and its associated companies 
is another example of SD’s creative ap- 
proach to many industrial chemical 
problems. In this case, Amoco’s plant 
will have a new “production flexibility.” 
One basic plant and equipment will 
produce a variety of chemicals from a 


variety of feedstocks. This is an almost 
complete answer to one of a chemical 
company’s major problems — shifting 
markets and raw material sources. 

If you are planning an expansion or 
diversification program in the field of 
organic chemicals, it will pay you to 
consult SD, Whether your project re- 
quires developing a new process, acquit- 
ing an existing process or engineering 
one of your own, you will profit by SD’s 
confidential service. SD and its wholly 
owned construction subsidiary, SD Plants, 
Inc., will assume complete responsibility 


from earliest planning, through design 
and construction, to supervision of start- 
up and initial operation. 


Scientiric Design Company, Inc. 
Chemical Processes * Plant Design * Construction 
Executive Offices: 

Two Park Avenue, New York 16, N. Y. 


Engineering Offices: 
Jersey City, New Jersey 
Research Center: 
Manorhaven, L. 1., New York bs 


J 














N. B. 


Write for the folder describing activities 
of The Lincoln Laboratory: 






HEAVY RADARS 
MEMORY DEVICES 
TRANSISTORIZED 
DIGITAL COMPUTERS 
SCATTER COMMUNICATIONS 
SOLID STATE 
AEW [air-borne early warning) 
SAGE (semi-automatic 

ground environment) 
...and others which are 
integral parts of the nation's 
air defense system. 


Our need for qualified 
PHYSICISTS, ENGINEERS 
and MATHEMATICIANS 
is urgent. 


RESEARCH AND DEVELOPMENT 


=. M I "Tuncoun LABORATORY 
(allo hil 


Box 28, Lexington 73, Massachusetts 


beial equipment and machines from ideal 
to prototypes ‘to pilot plants — to 


Arie 


i i 2 tf i ‘ 4re ‘ 
AUTOCLAVES CONDENSERS AND HEAT EXCHANGER DISTILLATION 
EQUIPMENT - EXPERIMENTAL EQUIPMENT - EVAPORATORS ACKETED 
KETTLES - MIXERS - PIPE, PIPE COILS, AND BENDS - REACTORS - SPECIAL 


MACHINERY - TANKS 
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Stream of Life — In the Baccalaureate Address which 
GeorceE R. Harrison, Dean of Science, delivered to 
members of the Class of 1957 (page 491), the graduates 
were admonished to seek security of spirit rather than 
peace of mind. In today’s complex world, knowledge of 
science is regarded by Dean Harrison as an important 
factor in achieving this objective, as well as a necessity 
for any educated person. Stanford University awarded 
him the A.B., A.M. and Ph.D. degrees in 1919, 1920, 
and 1922 respectively. Dr. Harrison came to the Insti- 
tute’s Department of Physics in 1930 and in 1942 became 
Dean of the School of Science. He is best known for his 
work in spectroscopy, but is also an able speaker and 
brilliant author. 


Equality and Excellence — This year’s Commencement 
Address (page 495) was given by JoHN WILLIAM 
Garpn_ER, President of the Carnegie Corporation of New 
York, who received the A.B. degree from Stanford Uni- 
versity in 1935 and the A.M. and Ph.D. degrees from 
the University of California in 1936 and 1938 respective- 
ly. He has been a professor of psychology, captain in the 
Marine Corps, and head of Latin-American Section, 
Foreign Broadcast Intelligence Service, Federal Com- 
munications Commission. Since 1946 he has been with 
the Carnegie Corporation of New York, becoming its 
president in 1955. Dr. Gardner’s Commencement Ad- 
dress was concerned with educational facilities designed 
to maximize our national individual talents. 


Knowledge Brings Obligation — The Farewell Address 
to this year’s graduates (page 496) was given by Chan- 
cellor J. A. Stratton who stressed the responsibilities 
which professional persons have to use their intellect and 
experience for advancing the common account. Chancel- 
lor Stratton received the S.B. and S.M. degrees from 
M.I.T. in 1923 and 1926 respectively, and the Sc.D. 
degree from the Eidgenossische Technische Hochschule 
in Zurich in 1927. He has also studied at Grenoble, 
Toulouse, Munich, and Leipzig. Dr. Stratton has been at 
M.L.T. since his appointment as assistant professor of 
electrical engineering in 1928. He was the first head of 
the Research Laboratory of Electronics, and the Insti- 
tute’s first Provost and also its first Chancellor, a post 
created in July, 1956. This June, he received an honorary 
LL.D. from Northeastern University. 


Physical Sciences — James B. Fisk, ‘31, Executive Vice- 
president of the Bell Telephone Laboratories discussed 
progress in the physical sciences, especially in electronics 
and communications, at the Alumni Day Symposium on 
“Today’s Science — Tomorrow's Promise” (page 497). 
He received the S.B. degree in aeronautical engineering 
and Ph.D. in physics from M.L.T. in 1931 and 1935 
respectively and the M.A. degree from Harvard Uni- 
versity in 1947. He was Proctor travelling fellow at 
Trinity College, Cambridge, a member of the Society 
of Fellows at Harvard, and has had extensive teaching 
and industrial affiliations in applied science, especially 
in the fields of electronics and nuclear science. 


Science Education — JERROLD R. Zacuarias, Professor 

of Physics at the Institute spoke on science education at 

the Alumni Day Symposium (page 501). From Columbia 
(Concluded on page 460) 
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WHICH OF THESE JOBS 


ELECTRICAL 
AND 
ELECTRONIC 


with 2 or 

more years 

experience 
in: 


COMPUTER 
AND CONTROL 
ENGINEERING 


Gyro Development 
Servo-mechanisms and 
Feedback Systems 
Analog Computers 
Military Specifications 
Electronic Circuitry 
Magnetic and Transistor 
Amplifiers 
Network Design 
Inverters 
AC and DC Servo Motors 
Electronic Research 
Fire Control Systems 
Microwaves and Radar 

« Antennas 

« Beacons 

« Receivers 

« Transmitters 

« Pulse Circuits 
Digital Computers and 
Data Processing 


CAN YOU FILL? 


MISSILE GUIDANCE 
ENGINEERING 


Gyro Deveiopment 
Servo-mechanisms and 
Feedback Systems 
Analog Computers 
Military Specifications 
Electronic Circuitry 
Magnetic and Transistor 
Amplifiers 

Network Design 
Inverters 

AC and DC Servo Motors 
Electronic Research 
Missile Control Systems 





MECHANICAL 


ENGINEERS 
with 2 or 
more years 
experience 
in: 


Inertial Guidance Systems 
Gyro Development 
Military Specifications 
Servo-mechanisms 


Product Design and Packaging 
of Electro-Mechanical Devices 


e Fire Control Systems 


Inertia! Guidance Systems 
Gyro Development 
Military Specifications 
Servo-mechanisms 


Product Design and Packaging 
of Electro-Mechanical Devices 





NUCLEAR 
ENGINEERS 
AND 
PHYSICISTS 
with 
experience 
in: 


NUCLEAR REACTORS 


Control 
Metallurgy 
Physics 
Instrumentation 





= 





Do you dare tackle tough problems? At Ford 
Instrument Co., finding the answer to problems 
is the engineer’s prime responsibility. As a 
result, the engineer who meets this challenge 
receives the professional and financial rewards 
his work merits. Our qualifications are high, and 
we want to be sure you can match the high 


31-10 Thomson Avenue 





JULY, 1957 


standards of our present engineering staff. Our 
projects are too important and too complicated 
to trust to most engineers. What will you do at 
FICo? That depends on your specific abilities 
and experience. For details about the challenge, 
environment, and opportunity at FICo, write 
Philip F. McCaffrey at below address. 


AT aS a 





FORD INSTRUMENT CO. 


DIVISION OF SPERRY RAND CORPORATION 


. Long Island City 1, N. Y. 
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IN STEP 


with tomorrow’s 
stepped-up 


DEMANDS 






INDUSTRIAL HEAT-TREATING FURNACES 











CONVEYOR FURNACE — Brazing 
and bright annealing are 
performed in this hydrogen 
atmosphere furnace. 






SALT BATH FURNACE — Im- 
mersed electrodes provide 
rapid’ and uniform heat for 
several heat-treating proc- 
esses requiring temperatures 
from 300° F. to 2300° F. 





VERTICAL RETORT FURNACE 
— A removable sealed re- 
tort makes this furnace 
ideal for carburizing, ni- 
triding, and many other 
heat-treating processes. 


HEVI-DUTY ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN 
Harold E. Koch, '22, President 
Elton E. Staples, '26, Vice President 
Chester Meyer, °36, Assistant Secretary 
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University he received the B.A., M.A., and Ph.D. de- 
grees in 1926, 1927, and 1933, respectively. Dr. 
Zacharias joined the Radiation Laboratory at M.LT. in 
1940 and has been associated with the Institute ever 
since, joining the Department of Physics in 1945. He 
organized and was head of the Laboratory for Nuclear 
Science until this year, and is now Chairman of the 
Physical Science Study Committee of the National 
Science Foundation. 


Next Hundred Years — In his ninth annual report to 
Alumni (page 504), President James R. KiLuian, Jr., 
26, reviewed M.I.T. events of the past year, enumerated 
a ten-point program of objectives to be achieved as 
M.I.T. concludes its first century of operation, and an- 
nounced the initiation of a fund to increase Faculty 
salaries. As usual, the President’s annual report was an 
encouraging, stimulating, and forward-looking document 
well received by Alumni and friends of M.I.T. Dr. 
Killian is so well known to Alumni that a biography is 
unnecessary here. It is sufficient to mention that, among 
his most recent honors are the French Legion of Merit 
and the Public Welfare Medal of the National Academy 
of Science, both awarded within the past few months. 


Cardinal and Gray — In addition to the signed feature 
articles enumerated above, The Review's running ac- 
count of the year-end activities will be found beginning 
on page 507. 





The Review is not published during the summer 
months following July. This issue, therefore, con- 
cludes Volume 59. Number 1 of Volume 60 will be 
published on October 28 and dated November. 
Readers who bind their copies are reminded that 
if they possess nine issues of Volume 59, their files 
are complete. An index to the volume will be 
ready on September 16 and will be supplied post 
free upon request. 

























Chas. Pfizer & Co., Inc. 
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You can be sure 
our service, quality of construction and costs had to 
to be right to win repeat contracts from such com- 


panies as: 

Canada Dry Ginger Ale ............ 9 contracts 
Columbia Broadcasting ............ 12 4 
Consolidated Edison ............... 4 ol 
Chas. Pfizer & Co., Inc. ............ 34 x 
Ward Baking Company ............ 4 ° 
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Vision 





Precision 





with Dependability 





e EG&G bears the name of its scientist founders, all M. I. T. 
graduates, who have worked in partnership since °34. The 
Corporation, which began with twelve employees in °47, now 


numbers more than five hundred. 


e For the AEC, EG&G designs, installs, and operates timing 
and control stations, communications systems, telemetering 
links, and photogrammetric stations — at both the Nevada and 


the Eniwetok Proving Grounds. 


e EG&G develops and manufactures gaseous and electronic 
devices and cathode ray tubes of new concept and high perform- 
ance. In the laboratory, in the field, EG&G cooperates with 
private industry and government agencies to promote the high- 


est state of electronic development. 


¢ To the engineer, EG&G offers rewarding careers enhanced 
by the sympathetic attitude of a scientific management. In- 


quiries are invited. 


Edgerton, Germeshausen & Grier, Sus 


1622 South “A” Street 
Las Vegas, Nevada 


98 Brookline Avenue 
Boston 15, Massachusetts 
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A List of M. I. T. 
Graduates now at E.G&G. 


Harold E. Edgerton °31 Se.D., E.E. 


Kenneth J. Germeshausen °31 


B.S., E.E. 
Herbert E. Grier ’34 M.S., E.E. 
Lewis Fussell °38 Sc.D., E.E. 


Frederick E. Barstow °38 M. S., 
Phys. 


Edward A. Colson °41 M.S., E.E. 
Lawrence B. Woolaver °44 Ph.D., 


Chem. 
Francis I. Strabala *48 M.S., E.E. 
Seymour Goldberg °49 MLS., E.E. 


Robert B. Patten °49 M.S., E.E. & 
Nuc. Phys. 


Harold V. Wallace °50 B.S., Bus. & 
Chem. Eng, Adm. 


Lars-Erik Wiberg °50 B.S., Geol. 
Ernest F. Wilson °51 M.S., E.E. 


Benjamin J. Brettler 52 Ph.D., 
Mech. Eng. 


Robert E. Wernikoff ’52 MLS., 
E.E. 


John C. Champeny °53 M.S., Phys. 
David F. Rollins ’53 B.S., E.E. 
Joseph P. Blake ’54 B.S., E.E. 
John H. Goncz ’54 B.S., Phys. 


David R. Whitehouse °54 M.S., 
E.E. 


Robert H. Hartman °55 B.S., E.E., 
Phys. 


Thomas P. Rona °55 Se.D., Mech. 
Eng. 


Harold I. Becker ’56 B.S., E.E. 
Peter C. Tandy °56 M.S., E.E. 
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‘The laxpayer 


Are high taxes reducing your incentive to work harder and earn more? 


IL YOU'RE ONE of the more than 65 
million Americans who hold down a 
job, you probably work about 40 hours 
a week. 

But did you ever stop to consider that 
taxes are so high today you work for 
yourself only 27 of those 40 hours? The 
other 13 go to pay your share of the cost 
of government. 

No one expects to live without taxes, 
obviously. But when they take more than 
$110 billion, or about one dollar out of 
every three earned, something’s wrong. 

You pay these taxes in more ways than 
you know, too. 

If you lived in California, for instance, 


made $7,500 last year, and listed a wife 
and two children as dependents, you 
were taxed these ways to start with: 
Federal income $875, Social Security $95, 
State income $25, Property tax $325, 
Auto license tax $40, State and Local 
sales tax $75 and Telephone tax $10. 

This adds up to $1445 and it’s only 
the beginning. 

Did you buy a car? Figure another 
$175 tax. The tax on the gasoline to run 
your car was at least $65. You also paid 
a 10% tax every time you bought a 
plane or train ticket or spent a dollar 
at the movies. 


And you’re still not through. Because 
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every company that made anything you 
bought had to pay taxes on practically 
everything that went into the product. 

These thousands of indirect taxes were 
eventually passed on to you as part of the cost 
of your purchases. 

The result? At least one-third of what 
you earned went to pay taxes in one 
form or another. 

The real danger is obvious: taxes this 
high may be so discouraging that you 
have less incentive to work harder, earn 
more money and produce more. 

YOUR COMMENTS ARE INVITED. Write: 


The Chairman of the Board, Union Oil Co., 
Union Oil Bidg., Los Angeles 17, Calif. 
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Senin aand aia 


Union Oil Company or CALIFORNIA 


MANUFACTURERS OF ROYAL TRITON, THE AMAZING PURPLE MOTOR OIL 


JULY, 1957 
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PLASTICS RESEARCH & DEVELOPMENT 





DeBELL & RICHARDSON, INC. 


Hazardville, Connecticut 


A completely integrated development organization covering technological and economic 
phases of the polymer and plastics field. Staffed with professional competence in monomer 
and polymer research, material and product development, process an 
opment and full scale manufacturing plant layout and design. 


equipment devel- 


D & R Prtor Puants, INc. 





Pilot manufacturers of synthetic resins, 
plastics, and related aa ucts; producers 
Oo 


DuRafoam 
structural, heat-resistant epoxy foam. 


D & R Ptastic WELDERs, INC. 





John M. DeBell X-A 717 
H. M. Richardson, B.S. (E.E.), 
U. of Colorado ’25 





Plastic fabricators and distributors of plastic welding equipment. 
a re 


M. H. Nickerson, V ’37 
F. D. DeBell, X °44 
S. B. King, V ’47 


R. S. DeBell, IX 48 
XV ’49 
J. E. Curtis, X ’50 
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and at costs no more! central research manipulators 


Now, with the many accessories offered, the Central Research Manip- Penta Lepae ee ee 


ulator lets you perform an even greater variety of intricate opera- 

tions. All of these accessories are remotely interchangeable . . . each ° . : > 
- ot 7 - write today for complete information to: 
is the product of precision craftsmanship and exacting control of uf pl if " 
tolerances. The manipulator itself has that inherent “‘sense of feel” 


which is the result of continuous design improvement and rigid 
quality control throughout every phase of manufacture. Field main- 
tenance is simplified by standardization and interchangeability of 


parts, yet each manipulator is “custom built” by skilled craftsmen 
with years of experience. Because of this individual attention the laboratories, inc. 
CRL Manipulator is easily adapted to your particular needs. Red Wing, Minnesota 

If you use—or plan to use—hazardous materials that require 
intricate handling, CRL Manipulators will speed up your production Frank G. Chesley, 40 V PhD 
or research program. We will also be glad to advise you on the layout Demetrius G. Jelatis, 38 XIII ScD 
of hot cells and other research areas, to help you gain maximum Gordon M. Lee, 44 VI ScD 
benefit from your CRL Manipulator. 
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RONALD A. BRIGHTSEN, M.S. ’50 


of Chemistry, M.L.T. 


DR. PAUL KRUGER, B.Sc. ’50 


DR. HAROLD RICHTER, Ph.D. ’51 
ELI GOODMAN, M.S. ’51 
LEONARD SALTER, B.Sc. ’48 
IRWIN J. GRUVERMAN, MSS. ’55 





Diedleu ._ anil Engineering Corporation 


P.O. Box 10901, Pittsburgh 36, Pennsylvania 


A service, research and development organization staffed and equipped to solve 
many of the nuclear measurement problems for the atomic power industry and to 
expedite for clients the new industrial applications of radioactivity. 


DR. CHARLES D. CORYELL, Professor 


DR. MANSON BENEDICT, Ph.D. 82, 
Professor of Nuclear Enginering, M.I1.T. 


PRESIDENT 


DIRECTOR 


DIRECTOR 


MANAGER OF DEPARTMENT OF 
CHEMISTRY 


ASSISTANT TO THE PRESIDENT 
CHEMICAL ENGINEER 
NUCLEAR CHEMIST 

NUCLEAR ENGINEER 
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From MOOG... Advanced Electro-Hydraulic 


Servo Components 


Moog is the industry’s leading producer of 
electro-hydraulic servo valves. This leadership 
has been achieved by advanced valve design 
resulting in high performance, high quality, reli- 
ability and efficient manufacture. The same 
creative approach applied to industry’s newer 






problems has resulted in the introduction of 
Moog Dual Input and Servo Actuator units. 

These recent achievements in the creation of 
advanced custom designed electro-hydraulic 
servo components are evidence of Moog’s con- 
tinuing progress. 


SERVO VALVE 


@ These proportional “dry 
motor” electro-hydraulic servo 
valves feature high dynamic 
response, sensitivity, linearity 
and reliability. Light-weight 
and compact, they are also 
available in custom designed 
versions for special or ad- 
vanced applications. 


DUAL INPUT SERVO VALVE 


@ This new component 
provides for positioning 
of aircraft control surfaces 
by summing mechanical 
and electrical inputs with- 
out external use of me- 
chanical linkages. Use of 
an entirely new concept 
offers improved perform- 
ance, system simplifica- 
tion and saving of space 











SERVO ACTUATOR UNIT 


@ Custom designed integrated 
assemblies include actuating 
cylinder, electro-hydraulic 
servo valve and 
feedback sens- 
ing device. In 
a closed loop, 
actuator dis- 
placement is a 
function of in- 
put signal. 





















and weight. 








Lewis H. Geyer, 1943 

Robert L. Black, 1945 
Kenneth D. Garnijost, 1950 
Harvard B. Kolm, Jr., 1955 G 


TO THE ENGINEER IN A “HURRY" 


Axiomatically, to get somewhere in a hurry, you get aboard 
something that moves pretty fast. 

If your “somewhere” is a career in engineering, consider Moog. 
From three founders to five hundred employees within five years, 
we are today the industry’s leading manufacturer of advanced 
electro-hydraulic servo components. Our engineers made this 
possible by continuous pioneering of the new and successful 
developments in the field. As our rapid expansion continues, we 
have many openings at all levels for qualified personnel. 

Best time to get aboard is now. 





MOOG VALVE CO., INC. PRONER AIRPORT, EAST AURORA, NEW YORK 


Research Laboratory, Paramus, New Jersey 
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AT HUMBLE, engincers who are 
making careers for themselves are growing 
while doing. Absorbed today with problems 
of petroleum supply to meet an ever-increasing 
demand, they still find time to develop new 
techniques for tomorrow. 


Here the young engineer has the advan- 
tage of being teamed with more experienced 
engineers. Together they explore the known 
and the unknown... they challenge the future. 


The young engineer is given every oppor- 
tunity to learn both on the job and in the 
classroom. Lecturers and conference leaders 
are selected from acknowledged authorities in 


the universities and in the industry. Still another 
ae eC SS | @ 1% avenue of self-improvement is through mem- 
bership in professional societies, which Humble 


encourages. 
Thus the engineer at Humble finds 


WI continuing opportunity to expand both his 

(0 theoretical and practical knowledge ...to add 
to his professional stature and to achieve the 
recognition he deserves. 


h le At Humble the doors are open for pro- 
H , M fessional growth and advancement. 
a T For further details write 

Head, Personnel Division 

Humble Oil & Refining Co. 

P. O. Box 2180, Houston 1, Texas 





QUICK FACTS ABOUT THE HUMBLE COMPANY 


Area of Operations: Texas, New Mexico, Florida, Alabama, Georgia, 
Mississippi, Louisiana, California, Washington, 
‘ Arizona, Oregon. 
Wells drilled annvally: 900-1000. 
Crude Oil Production: Averages 350,000 barrels daily. 
Refining Capacity: 280,000 barrels daily. Refiners and Marketers of 
Retail Sales: Texas and New Mexico. Leading Texas marketer. 


Humble Pipe Line Co.: Operates crude oil and products pire lines in Esso Extra 


Texas; transports an average of ut 
750,000 barrels daily. Gasoline 
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ultra-flexible system 
continuously monitors 
radioactive airborne 


particulates 
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The MAP-1 Monitor for Airborne Partic- 
ulate Radioactivity is flexible in design so 
it can be installed in a permanent station 
or made mobile. The filter paper move- 
ment can be continuous or step. Scintilla- 
tion er Geiger-Mueller detectors, linear or 
log ratemeters are used to meet the re- 
quirements of any particular problem. It 
combines in one complete system the five 
primary requisites for population and 
personnel protection and legal evidence: 
1. Efficient Sampling The sampler in 
the MAP-1I system draws a continuous 
air sample through a moving filter 
paper by means of a vacuum pump 
at rates up to 10 cfm. The filter paper 
traps 98% of all particles 0.3 microns 
and larger. 
Sensitive Detection The detectors in 
the MAP-1 system count alpha radia- 
tion in concentrations as low as 107? 
pe/ec; beta gamma radiation as low as 
10°! »c/ec. A Geiger-Mueller counter 
monitors beta and gamma radiations 
directly on the filter paper. Alpha 
particles deposited on the filter paper 
are continuously detected by a scintil- 
lation counter. Output of these detec- 
tors is fed to ratemeters and recorders, 
which may be located in a remote 
control room or mobile cart. 

3. Automatic Operation The MAP-1 
system can be operated unattended 
for periods up to one week. 

4. Functional Alarms The system’s key 
functions are monitored by visible and 
audible alarms which signal filter 
paper tear, low flow on air intake, and 
excessive radiation level. 

5. Operational Checks Sources are pro- 
vided to check the response of the 
radiation detector system. 

Write for Bulletin RMS-100 for more 

detailed technical information on the 


Tracerlab MAP-1 Continuous Monitor Sys- 
tem for Airborne Particulates. 


Tracerlab | 


1601 Trapelo Road, Waltham 54, Mass. 
2030 Wright Avenue, Richmond 3, California 
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Offices in principal cities throughout the world 
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HUNTING 
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ae bel waterpro of 
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hunter 
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omen eaoa 49 years 


FISHING 


Rod & Reel Boot 
Universally 
preferred — 
designed by 
sportsmen for 
sportsmen 





COLD WEATHER 
COMFORT 


Anti-Freeze Pac 
Insulated to insure 
warm feet in the ) 
coldest weather eee | “ 
BASKETBALL — Fill 


The most popular ee 
basketball shoe in Idlees 
the world 


Cool, colorful footwear 
for all the family 
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2000 Mannheim Rd. 241 Church St. 100 Freeway Boulevard 
Melrose Park, Ill. 


THE TECHNOLOGY REVIEW 














Graham Laboratory for J&L Research, Pittsburgh 


THE REWARDS OF RESEARCH— 
Jobs with a Future 


Opportunities for technical and engineering students in Jones & 
Laughlin’s %4-billion dollar expansion and improvement program 
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A vigorous program of research is 
under way at Jones & Laughlin Steel 
Corporation, the nation’s fourth largest. 
This program in a growing, progressive 
company provides many opportunities 
for qualified men in all phases of funda- 
mental and applied research. 

At J&L, research is conducted in the 
following areas: 


METALLURGY—properties of steels and 
other metals + steel quality - 
process improvement + corrosion 
* coatings. 

CHEMICAL RESEARCH—analytical meth- 
ods, including X-ray analysis, spec- 
trography, applied nuclear tech- 
niques + non-metallic elements in 
steel - chemistry of smelting and 
steelmaking. 

INSTRUMENTATION—electronics + devel- 
opment of instruments for meas- 
urement and control « automation. 

STEELMAKING—development of im- 
proved methods and procedures 
in smelting, refining, ingot prac- 
tices, heating, rolling. 


Jones & Laughlin 


STEEL CORPORATION: PITTSBURGH STEEL 


ORE RESEARCH — beneficiation - agglom- 
eration + process studies. 


COAL CHEMICALS — process development 
* organic chemical analysis. 


To pursue research in these and other 
areas, J&L’s Research Division has fine 
opportunities for Chemists, Metallurgists, 
Physicists, Chemical Engineers, and Elec- 
trical Engineers. 

There are opportunities for competent 
technical personnel in fields other than 
research. To plan and man new mills 
and new processes, J&L also needs Civil 
Engineers, Metallurgical Engineers, De- 
sign and Development Engineers, and 
Industrial Engineers. 

Other good jobs with a future exist in 
Production, Accounting, Industrial Re- 
lations and Sales. Training programs ac- 
celerate the application of formal college 
training to industrial practice. 

For further information about the job 
opportunities at J&L, consult your college 
placement bureau, or write to Dept. A-7E, 
Jones & Laughlin Steel Corporation, 3 
Gateway Center, Pittsburgh 30, Pa. 














It Takes a Long Time To 
Bring Excellence To Maturity* 


Samuel Finley Breese Morse: 


Morse was a remarkable prophet. In 1868 he wrote, 
“In commending Kerite especially for telegraphic 
purposes I would by no means leave out of view its 
other various applications in the arts no less ex- 
tensive and useful.” 

Some 70 years later, Kerite was chosen for a most 
singular art—the production of the first special cables 
for the Manhattan Project, Oak Ridge, Tennessee. 
The Kerite Company was the only organization 


*Publilivs Syrus: 42 B. C. 


entrusted to design and manufacture 15 entirely 
new types of cable to help speed the production of 
the world’s first atomic bombs. Never before had 
flexible cables (more than a million feet) been used 
on such unusual voltages. The inherited skill and 
integrity of more than three generations of dedicated 
Kerite men insures the highest standards of manu- 
facture of all Kerite cable—standards upon which 
American industry depends. 


The value and service life of a product can be no greater than the integrity and craftsmanship of its maker. 


KERITE CABLE 


THE KERITE COMPANY—30 Church St., New York 7, N. Y. 
Offices also at 122 S. Michigan Ave., Chicago; 582 Market St., San Francisco; 
3901 San Fernando Rd., Glendale 4, Calif.; 31 St. James Ave., Boston; 


Founded 1854 


4101 San Jacinto, Houston 4, Texas; 1010 Euclid Avenue, Cleveland 17, Ohio; 


29 West Lancaster Avenue, Ardmore, Pa. 
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Better than 12,000 hours... 


that is the remarkable performance of one Draper Tru- shuttle fittings stay in position and a greater uniformity of 


Mold Shuttle in actual mill use. product can be maintained. 
Operating under similar mill conditions the average life For longer shuttle life — greater shuttle economy — 


of a group of Tru-Mold Shuttles is over 6,000 hours. equip your weave room with Draper Tru-Mold Shuttles. 
The use of superior materials and new manufacturing 
methods make such shuttle life possible. 


The Tru-Mold is the only shuttle in which the tips are <D> 


molded as an integral part of the product. This eliminates . 
the chance of shuttle tips becoming loose. 
Constructed of special phenolic laminated and macerated D we A vaca im rR 
stocks, materials which have constant physical properties, CORPORATION 


Hopedale, Mass. Atlanta, Ga. Greensboro, N.C. Spartanburg, S. C. 
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NORTHROP 
NEW BUILDING 
NEAR FINISH 


Full Occupancy 
In Late Summer 


(HAWTHORNE, CALIF.) Partially occupied 
now, the new Northrop Engineering 
and Science Center at Hawthorne, 
latest step in a gigantic moderniza- 
tion and expansion progran, is 
almost completed. Engineers and 
scientists of the Northrop Division of 
Northrop Aircraft, Inc., are ready 
for the big move into this beautiful, 
multi- million-dollar, glass and steel 
six-story building in late summer. 





Architect’s rendering of the Science 
Center is pictured above. Every con- 
venience and facility will be provided 
for human well-being and comfort, in 
keeping with Northrop’s theory that 
an engineer can do his work most 
efficiently in pleasant surroundings. 
Northrop has long raintained that 
an airplane or missile is only as good 
as the engineers who design it. 

When fully completed, Northrop 
will have one of the most advanced 
test and experimental facilities in the 
entire aircraft industry. The Engi- 
neering and Science Center is the 
nucleus of this extensive development 
program. A four-unit Test Complex, 
which includes a Test Building, a 
high-performance, sub-sonic Wind 
Tunnel, a jet engine Test Cell, and an 
Environmental Test Laboratory, is 
now fully operative. Here, in these 
dramatic, modern buildings, North- 
rop engineers and scientists will con- 
tinue with their never-ending study 
of airborne guidance, nuclear energy, 
the thermal barrier, aerodynamics, 
human engineering and other areas 
of missile and jet aircraft research. 
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MECHANICAL 
ENGINEERS 


Continually expanding programs at Northrop Air- 
craft are creating new opportunities for mechani- 
cal engineers in the following areas: launching 
and landing gear design, hydraulics and pneu- 
matics, control systems, and equipment. 

You'll enjoy the fine spirit of cooperation at 
Northrop. The new multi-million-dollar engineer- 
ing and science center, now nearing completion, 
will be a great place to work in, both as to its 
modern architectural design and newest scientific 
installations. You'll be associated with a top engi- 
neering team on such notable projects as North- 
rop’s new supersonic trainer airplane, Snark 
SM-62 intercontinental missile, and other ad- 
vanced aircraft and missile programs. 

You'll be given constantly fresh, challenging 
assignments. Remuneration will be substantial, 
with many benefits that are unexcelled in the en- 
tire industry—health and life insurance, college 
educational reimbursement plan, regular vaca- 
tions plus extra year-end vacations with pay, and 
a generous retirement plan. 

At Northrop, the progress of personnel is im- 
portant. Initiative and ability are recognized and 
encouraged, and full opportunity is given to pres- 
ent and discuss ideas. 

You will find the career opportunity you are 
seeking at Northrop, pioneer in the design and 
production of all weather and pilotless aircraft. If 
you qualify for one of these attractive positions, 
contact the Manager of Engineering Industrial 
Relations, Northrop Aircraft, Inc., ORegon 8-9111, 
Extension 1893, or write to: 1015 East Broadway, 
Department 4600-BB, Hawthorne, California. 





NORTHROP 


NORTHROP AIRCRAFT, INC., HAWTHORNE, CALIFORNIA 


Producers of Scorpion F-89 Interceptors and Snark SM-62 Intercontinental Missiles 
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HOW YOU 
PROFIT THROUGH 


OXYGEN EXPERIENCE 


More than 50 years of experience is your assurance that 
Messer engineering skill can save you money. 

This world wide organization provides a highly dependable 
source of fonnage oxygen and nitrogen for steel and 
chemical processes. Write for information to: 
AMERICAN MESSER CORPORATION 
405 LEXINGTON AVE., NEW YORK 17, N. Y. 


Messer oxy-acetylene cutting machines 
are internationally known 
for top quality. 


AMERICAN MESSER CORPORATION 
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Piper in 7 


NEW FORK UNIT DESIGNED FOR HIGH ENVI- 
RONMENTAL VIBRATION USES. SENSIBILITY TO 
EXTERNAL FORCES IS REDUCED AT LEAST ONE 
ORDER OF MAGNITUDE THROUGH VIBRATION 
RANGE OF 2 TO 2000 CPS WITHOUT SHOCK 
MOUNTS. 


INHERENT STABILITY IS AT LEAST 1 PART IN 
1 MILLION +5°C OR 1 PART IN 10 MILLION 
WITH OVEN. 


FORK FREQUENCIES 1000 TO 5000 CPS. 


LONG TERM DRIFT LESS THAN 5/10° PER YEAR. 


WAV 
TIMES FACSIMILE CORPORATION 


540 West 58th Street, New York 19, N.Y.—1523 L Street N.W., Washington 5, D.C. 
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WILLIAM J. ROUNTREE CO., INC. 


( 
Ostathiihed 1916 


* 


Steamship Agents, 
Operators, 
Charterers 


* 


REGULAR FAST FREIGHT SERVICE AROUND THE WORLD 


Main Office: 


Lester Wolfe, President ’19 


JULY, 1957 


NEW YORK 21 West Street Telex N. Y. 2601 
SAN FRANCISCO 201 Pine Street 
LOS ANGELES 609 S. Grand Avenue 


PORTLAND, ORE. 309 S. W. 6th Street 


Cable Address, All Codes, All Offices “Willtree” 





YUMA*PHOENIX 


204 miles...on four blown-out tires! 





READY TO GO! Our four tires have been blown out 


with chisel and hammer and we’re set to leave. From 
now on it’s nothing but scorching desert and miles of 





138 MILES OUT! The Old Spanish Trail is no place to 
be left stranded with a tire failure. But we’re not 
worried—not with Goodyear’s double air chamber 
principle protecting us. Our “inner tires’’ carry us 
speedily, safely toward our destination. 


GOODYEAR’S new nylon Captive- 





Here’s how Captive-Air works: 


parched sand and cactus. That 120-degree sun fires the 
road into a blistering hot plate. But we’re safe! Our 
Captive-Air Safety tires can really take the heat! 


204 MILES LATER! Destination reached . . . not a sec- 
ond of inconvenience . . . and we did it on four blown- 
out Captive-Air Safety tires. No damage to the “inner 
tires’’...no damage to the outer tires other than the 
cuts we made at the start of the run. 





Air Safety tire makes tire changing 
unnecessary. You, your wife and chil- 
dren can be virtually free from the 
danger of blowouts and punctures... 
the inconvenience of roadside changes. 
The Captive-Air Safety tire, tested 
and proved in Detroit, is now stand- 
ard or optional equipment on some 
of America’s finest cars. See it this 
week. Goodyear, Akron 16, Ohio. 





Only the air in the outer chamber 
escapes when the Captive-Air tire is 
cut, torn or blown out. 


Reserve air in the built-in spare sup- 
ports the car—lets you drive on for 100 
miles or more at normal speeds. 


MORE ~~ RIDE ON GOODYEAR TIRES THAN ON ANY OTHER KIND!  / e 
xa . Only Goodyear has CAPTIVE-AIR...the safety tire with the built-in spare! 






> GOoDsYEAR 


Look fies this “goa Goodyear dealer sign for better tire values . 
better tire care ... convenient credit terms. 


Captive-Air, T.M., The Goodyear Tire & Rubber Company, Akron, Ohio 
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Mace, in black walnut case, made 
by Leverett Cutten, ’07, and pre- 
sented to the Institute upon the 
50th anniversary of his class’ gradu- 
ation from M.LT. 
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Signs of the Times 


In clockwise order, beginning at upper 
left-hand corner, are these typical views 
of year-end events at M.I.T.: (1) Chan- 
cellor J. A. Stratton, ’23; Rear Admiral 
John A. Snackenberg; Major General Ed- 
ward H. Underhill; and Brigadier Gener- 
al Charles C. Calloway prior to commis- 
sioning exercises; (2) Fuhsi Tjian Ling, 
Marilyn Schranze, Emma M. Duchane, 
and Virginia D. Hermann, four of about 
a dozen women who received M.I.T. de- 
grees in June; (3) As Commencement 
Day Marshal, Theodore T. Miller, ’22, 
receives mace from Leverett H. Cutten, 
07, for use in commencement proces- 
sion; (4) Bryant Nichols, ’07, and 
Thomas E. Sears, Jr., 32, watch as Gil- 
bert M. Roddy, ’31, adjourns Alumni 
Day banquet; (5) Arthur Fiedler con- 
ducting the Boston Pops Orchestra in 
Kresge Auditorium; (6) Joseph J. Snyder, 
"44, and John J. Desmond, Commis- 
sioner of Education for Massachusetts 
follow Walter Humphreys, ’97, in com- 
mencement procession; (7) President 
Killian and Harold E. Edgerton, ’27, 
examine time capsule prior to depositing 
it in concrete vault sunk in ground near 
entrance tc Compton Laboratories. 
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Heads Industrial Relations 


@ Major General James McCormack, Jr., 37, has 
been appointed Vice President for Industrial and 
Governmental Relations at the Institute, according 
to President Killian. He will succeed Vice Admiral 
Edward L. Cochrane, ’20, who retired July 1. 

General McCormack came to M.I.T. in 1955 as 
special adviser to the President after his retirement 
from the Air Force. Last year he also became presi- 
dent of the Institute for Defense Analyses, an agency 
established by M.I.T. and four other educational 
institutions to conduct scientific analysis work for 
the Department of Defense. 

As vice president, General McCormack will repre- 
sent the Institute in external relations with govern- 
ment and industry. He will have general supervision 
of policies of the Division of Sponsored Research, of 
Lincoln Laboratory in Lexington, the Instrumenta- 
tion Laboratory in Cambridge and the Operations 
Evaluation Group in Washington. 

General McCormack was born in Chatham, Louisi- 
ana, on November 8, 1910. He was graduated from 
West Point in 1932, was a Rhodes Scholar at Oxford 
University, receiving a B.A. degree in 1935, and took 
the degree of mas- 
ter of science in 
civil engineering at 
M.I.T. in 1987. 
During World War 
II, General McCor- 
mack served as a 
general staff officer 
in the War Depart- 
ment and with the 
12th Army Group 
in Europe. After 
the war he was 
Director of Mili- 
tary Applications of 
the Atomic Energy 
Commission. His 
final military serv- 
ice was as Director 
of Research and 
Development _ of 
the Air Force. 
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James McCormack, Jr., ‘37 





The Trend of Affairs 


City Planning Head 


@ John T. Howard, '35, one of the leading planning 
authorities in the country, has been appointed head 
of the Department of City and Regional Planning at 
the Institute, President Killian announced late in 
May. He has also been promoted from associate pro- 
fessor to full professor. As head of the department, 
Professor Howard will succeed Professor Frederick J. 
Adams, who will devote his full time to teaching. 

Professors Adams and Howard are members of the 
firm of Adams, Howard, and Greeley, which has 
consulted on such assignments as the development 
of a metropolitan plan for the San Francisco Bay 
area and the planning of Ghandidham, new port city 
in India. The firm has been consultant for Boston, 
Worcester, Hartford, and many other cities in New 
England and other states. 

During the past two years, Professor Howard has 
devoted much of his time to advising the National 
Capital Regional Planning Council in the develop- 
ment of a metropolitan plan for the 2,000-square-mile 
area around Washington, D.C. 

Professor Adams joined the faculty of M.LT. in 
1932 and Professor Howard was one of his first stu- 
dents, receiving a 
degree of bachelor 
of architecture in 
city planning in 
1935 and that of 
master in city 
planning in 1936. 
Professor Howard 
had studied at An- 
tioch College and 
Yale University. 
He was planning 
director of Cleve- 
land for seven 
years before re- 
turning to M.LT. 

He and Professor 
Adams each served 
two years as presi- 
dent of the Ameri- 
can Institute of 
Planners. 


John T. Howard, ’35 
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Lowell Institute Events 


@ Nearly 100 young men received certificates at- 
testing to satisfactory completion of courses of study 
offered by the Lowell Institute School at graduation 
exercises held in Huntington Hall, M.I.T., on the 
evening of Thursday, May 23. Ralph Lowell, Trustee 
of the School and a member of the M.I.T. Corpora- 
tion, presented certificates to members of the Class 
of 1957. 

Arthur L. Townsend, 13, Director of the Lowell 
Institute School and Associate Professor of Mechani- 
cal Engineering at M.I.T., presided at the exercises 
and presented the students for their diplomas. Jacob 
P. Den Hartog, Head of the Department of Mechani- 
cal Engineering, spoke on behalf of M.I.T. under 
whose auspices L.I.S. courses of instruction are 
given. 

The principal address of the 53d graduation exer- 
cises was given by Frederick W. Argue, Engineering 
Manager and Vice-president of the Stone and 
Webster Engineering Corporation. As one who has 


Ralvh Lowell, Trustee (left), congratulates Arthur L. Towns- 
end, ’13, who, as Director of Lowell Institute School, won the 
1957 James H. McGraw Award for Technical Institutes. 


reached the top of the professional ladder and di- 
rects the work of a comprehensive engineering, de- 
sign, and construction organization in the public 
utility field, Mr. Argue presented a brief but effective 
address on the value of continued study by those 
employed in industry. 

John I. Dalco, engineer with the Stone and 
Webster Engineering Corporation and a member of 
the L.I.S. Class of 1922, presented the Charles Fran- 
cis Park Medal to Herbert L. Lovejoy, Jr., this year’s 
top-ranking graduate of the Lowell Institute School. 
Mr. Lovejoy completed studies in the electrical 
course and is employed by the Doelcam Division of 
the Minneapolis-Honeywell Regulator Company. 


Graduation exercises were held on the 65th birth- | 


day of Arthur L. Townsend, who became professor 
emeritus on July 1. Although it could not be an- 
nounced at the time, Professor Townsend had just 
been named to be recipient of the eighth annual 
James H. McGraw Technical Institutes Award as 
distinguished educator, administrator, and builder of 
young men. The award recognizes Professor Towns- 
end’s four decades of contributions to technical insti- 
tute teaching, his skill as a teacher, and _ his 
championing of high standards in technical educa- 
tion. Presentation was made at the annual meeting 
of the American Society for Engineering Education, 
held at Cornell University on June 18. The award is 
named in honor of the founder of the McGraw-Hill 
Book Company, and is made on the basis of achieve- 
ments in technical education, administration, and 
contributions to technical literature. 





Murray P. Horwood: 1892-1957 


@ Murray Philip Horwood, Professor of Sanitary 
Science and Director of Sanitation at M.I.T., died 
in Providence, Rhode Island, on June 4. He was 64 
years old. 

A native of New York, Professor Horwood was a 
graduate of the College of the City of New York. 
He received the M.S. degree from M.I.T. in 1916 and 
in that year joined the staff as an assistant in biology. 
In 1921 he was awarded a Ph.D., specializing in 
bacteriology, sanitation, public health and sanitary 
enginering. While on the staff of M.I.T., he had also 
been an instructor at Wellesley College and had 
been in charge of public health at Boston University 
Medical School and Tufts Medical School. He be- 
came Professor of Bacteriology and Municipal Sani- 
tation in 1937 and Professor of Sanitary Science 
in 1944. 

Professor Horwood was widely active as a consult- 
ant to municipalities and companies on problems of 
public health and sanitation and was the author of 
several books and more than seventy papers in those 
fields. From 1952 to 1954, he was Director of the 
M.I.T, Educational Project at the Engineering Col- 
lege of the University of Rangoon and conducted 
several health studies in Burma. At the time that he 
was fatally stricken he was engaged in a health 
survey in Bristol, R.I. 
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Penicillin and Metallurgy 


@ Modern progress in synthesizing penicillin and in 
developing new metals for current technological 
needs were topics of discussion at the 325th meeting 
of the Alumni Council, at which Theodore T. Miller, 
"22, President of the Alumni Association, presided. 
The meeting, held at the Faculty Club on April 29, 
was attended by 131 members and guests. 

As secretary of the Alumni Association, Donald P. 
Severance, 38, reported that, between April 23 and 
May 27, ten M.LT. clubs had been visited by 13 
members of the staff. Oscar H. Horovitz, 22, visited 
the M.I.T. Club of Hong Kong on April 23 and the 
M.I.T. Club of Tokyo on May 10; all other visits 
were to clubs in continental United States. Mr. Sev- 
erance also announced that the second Alumni Off- 
cers’ Conference will be held at M.I.T. in September. 

As director of the Alumni Fund, Henry B. Kane, 
"24, reported that, as of May 27, the Alumni Fund for 
the current year stood at $495,328 with 11,519 con- 
tributors. This is approximately $20,000 ahead of the 
figure at the corresponding date in 1956, and there 
are 1,570 more contributors than last year. Much of 
the increase in participation is due to the fine efforts 
of 73 Regional Committees working under the in- 
spiration of Joseph E. Conrad, Regional Fund Di- 
rector. The region of Kalamazoo has joined the 
Alumni Council in having 100 per cent of its members 
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participate in the Fund. According to a tabulation 
released by the American Alumni Council, M.I.T. 
was ninth among more that 400 American colleges in 
Alumni Fund contributions last year, and that in 
total alumni giving, M.1.T. stood fourth; only Yale, 
Harvard, and Chicago alumni made a better show- 
ing. 

As chairman of the Committee on Honorary Mem- 
bers, Samuel C. Prescott, 94, proposed the name of 
Miss Olive Barnard, Secretary and Technical Assist- 
ant in the Department of Business and Engineering 
Administration, for honorary membership in the 
Alumni Association. Dr. Prescott’s report was ac- 
cepted with enthusiastic applause. 

As executive vice-president of the Alumni Associa- 
tion, H. E. Lobdell, ’17, reported on progress which 
the Alumni Association had achieved during the past 
year. The ninth and tenth Regional Conferences, in 
Tulsa, Okla., on February 2, and in Chicago on 
February 16, were pronounced eminently successful. 
So, too, were the “M.I.T. Week End in Havana” 
(February 22-25) and the Ninth Annual Fiesta 
(March 14-16) staged by the M.I.T. Clubs in Havana 
and in México City, respectively. Also singled out 
for mention was the dinner in New York on Novem- 
ber 14, 1956, at which honor was paid to a distin- 
guished Alumnus — Alfred P. Sloan, Jr., 95. Mr. 
Lobdell’s annual report also contained significant 
statistics regarding the age distribution of the mem- 
bers of the Alumni Association. 

Upon conclusion of the business portion of the 
meeting, John C. Sheehan, Professor of Organic 
Chemistry, spoke on the first successful synthesis of 
penicillin, tracing the history of the development of 
penicillin to Fleming’s chance observation in 1928. 
During World War II, at least 1,000 chemists, work- 
ing in 39 laboratories in the United States and Great 
Britain, spent an estimated $20,000,000 trying to 
synthesize penicillin in a crash program. Although 
they failed in their immediate objective, much was 
learned about the structure of the penicillins and 
of many approaches which could not be used to 
synthesize this molecule. 

The penicillin molecule is not an unusually com- 
plex one. Similar molecules, such as those of quinine, 
morphine, and cortisone had yielded to synthesis. 
But the penicillin molecule is unstable and disinte- 
grates easily — especially at one point in the process. 

Ten new kinds of the synthetic penicillin are now 


being tested for possible medical use. These types 


are all antibiologically active and could not have 
been obtained through the fermentation process. 
While the new chemical method probably will not 
be cheap enough to compete with the established 
fermentation process by which penicillin is derived 
from molds, it is hoped that the new forms will 
prove effective against disease organisms now resist- 
ant to natural penicillin and against a wider variety 
of infections. New penicillins might also have less 
tendency to produce allergic reactions. Incidentally, 
since the cost of manufacturing, in bulk, a life-saving 
dose of such antibiotics is in the range of five cents 
by current fermentation process to 25 cents for new 
organic or new synthesized penicillins, the higher 
manufacturing cost of these new organic chemicals 
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On the Horizon 


September 6-7, 1957 — 2d Alumni Officers’ Con- 
ference, M.I.T. Campus in Cambridge. 


December 7, 1957—11th M.1.T. Alumni Re- 
gional Conference, Pittsburgh, Pa. 











is small compared to cost of distribution and need 
not be a significant deterrent to their use. 

Final speaker of the evening was Morris Cohen, 
’33, Professor of Physical Metallurgy, who spoke on 
“A Glimpse at Modern Metallurgy.” Professor Cohen 
reminded his audience that out of the remarkable 
developments of gas turbines, jet engines, and nu- 
clear reactors has come a new technological bottle- 
neck. An important need to be fulfilled in achieving 
additional progress is to determine how and where 
new materials, capable of withstanding extreme con- 
ditions of stress, temperature, corrosion, and ability 
to withstand nuclear radiation, can be developed. 
Opportunities in metallurgy and the demand for 
metallurgists have never been so great and varied as 
today. 

There is a growing awareness throughout the lead- 
ing nations of the world that handbook information 
on conventional materials is no longer adequate for 
the needs of modern technology. To meet this chal- 
lenge, metallurgists are probing more deeply into 
the basic nature of metals and are boldly developing 
new alloys from substances that were only curiosities 
in the periodic system a decade ago. Metallurgy to- 
day is closely related to physics, chemistry, mechani- 
cal engineering, and chemical engineering. 

There has been an accelerating trend toward higher 
operating temperatures. In the generation of steam 
power, for example, during the past 50 years the 
operating temperature has increased from about 500 
degrees F. to 1,050 degrees F. This has been made 
possible by improvements in steel through alloying 
molybdenum and other metals. Steam pressures have 
increased accordingly. In 1940 gas turbines and jet 
engines operated at temperatures of 1,200 degrees F. 
In 1956 operating temperatures were about 1,550 de- 
grees F. with far greater thrust as a result. 

Fracture due to brittleness is another one of the 
problems to which the metallurgist devotes much 
effort. During World War II some welded tankers 
and freighters actually broke in two and at least 
1,000 underwent a major failure of some sort be- 
cause of brittleness and fatigue. 

Theoretically, one should readily obtain steels with 
a tensile strength of 1,000,000 pounds per square 
inch. Because of the presence of impurities and ir- 
regular crystal structure, actual metals usually yield 
strengths of about one per cent of their theoretical 
value. Dr. Cohen described briefly some of the rea- 
sons for this discrepancy and described how pure 
whiskers or filaments 10 centimeter diameter will 
exhibit tensile strength of 500,000 pounds per square 
inch — or within a factor of two of the theoretical 
value. 

Following an extended question period the meet- 
ing was adjourned at 9:30 p.m. 
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Individuals Noteworthy 


@ Prominent in the news since The Review's last 
issue have been the 30 Alumni promotions, elections, 
or appointments enumerated below: 

Homer N. Calver, ’14, as Visiting Professor in Pub- 
lic Health, American University of Beirut, Lebanon 
... Elmer E. Dawson, Jr.,’14, as a Director, Compo 
Shoe Machinery Company; 

Everett S. Coldwell, ’15, as Chairman of Ford, 
Bacon, and Davis . . . Marshall B. Dalton, ’15, and 
Hovey T. Freeman, ’16, respectively, as a Director 
and the Secretary of the National Fire Protection 
Association; 

Willard C. Brown, ’16, and Roscoe H. Smith, ’23, 
respectively, as President and First Vice-president 
of the Cleveland Engineering Society . . . Timothy E. 
Shea, *19, as Vice-president, Engineering, Western 
Electric Company; 

J. Rowland Hotchkin, ’21, as a Director, United- 
Carr ‘Fastener Company . . . Francis J. Magee, ’21, 
as Assistant Chief Engineer for Construction and 
Design, Mass. Department of Public Works; 

Charles W. Maloney, ’21, as Chief Electrical Engi- 
neer, Stone and Webster Engineering Corporation 
...John J. Cychol, ’22, as Chief Engineer of the 5th 
District, Illinois, Division of Highways; 

James F. Crist, ’24, as President, Southern Electric 
Generating Company . . . Dean E. Hutchisson, °24, 
as Director of the American Institute of Physics; 

James A. Drain, Jr., 26, as Vice-president, Mining 
and Construction Division, Joy Manufacturing Com- 
pany .. . Philip W. Robinson, ’26, as Plant Superin- 
tendent, Latchford-Marble Glass Company, Los 
Angeles; 

Brigadier-General Ernest K. Warburton, ’26, as 
Commanding General of the Operational Test Cen- 
ter, Eglin Air Force Base, Florida . . . Fermo A. 
Bianchi, ’27, as President, New England Road Build- 
ers’ Association; 

Howard A. Chinn, ’27, as Chief Engineer, CBS-TV 
. . . Royal Weller, ’27, as Vice-president in charge 
of engineering, Stromberg-Carlson Division, General 
Dynamics Corporation . . . Donald W. Fetters, ’32, 
as President, Gerhardt F. Meyne Company, Chicago; 

Samuel A. Groves, ’34, as President, United-Carr 
Fastener Corporation . . . James H. Kimberly, ’34, 
as President, International Cellucotton Products 
Company, Chicago . . . Lawrence C. Hall, ’35, as 
Vice-president of the New Hampshire and Granite 
State Fire Insurance Companies. 

George E. Valley, Jr., ’35, as Chief Scientist, U.S. 
Air Force, succeeding Courtland D. Perkins, ’41 .. . 
Norman T. Robey, ’36, as Assistant Manager, Whiting 
Refinery, Standard Oil Company of Indiana . . . 
Gougq-Jen Su, 37, as Professor of Chemical Engineer- 
ing, University of Rochester; 

Richard T. Orth, ’40, as Vice-president and Gen- 
eral Manager, Electronic Tube Division, Westing- 
house Electric Corporation . .. David R. Herwitz, ’46, 
as Professor of Law, Harvard Law School... Phillip 
H. Smith, ’52, as Director of Purchases, La Salle 
Steel Company, Chicago. 


@ Special honors recently announced or awarded to 
Alumni and members of the Faculty? included: 


484 a 


To Jerome C. Hunsaker, ’12, its Gold Medal, by the 


Royal Aeronautical Society of Great Britain . . . to 
George A. Richter, °13, an honorary doctorate of 
technology, by the University of Goteborg, Sweden; 

To Howard L. King, *15, named “Metropolitan 
Civil Engineer of the Year,” by the Metropolitan Sec- 
tion of the American Society of Civil Engineers . 
to Joseph W. Barker, ’16, an honorary doctorate of 
engineering, by Rose Polytechnic Institute . . . to 
Lawrence H. Flett,’18, honorary life membership, by 
the American Institute of Chemists; 

To James R. Killian, Jr.,’26, decorated as an Officer 
of the Legion of Honor, by France; and its Public 
Welfare Medal, by the National Academy of Sci- 
ences .. . to Louise Hall, ’30, the Founders Fellow- 
ship Award, by the American Association of 
University Women; 

To Harry M. Krutter, ’32, the Distinguished Civil- 
ian Service Award, by the United States Secretary 
of Defense . . . to Chandler Wentworth, °35, a 
“major award” in the 1957 Design Competition, spon- 
sored by Materials and Methods magazine . . . to 
Walter S. Pierce, 47, First Award in the “Homes 
for Better Living” contest, sponsored by the Ameri- 
can Institute of Architects, House and Home, Better 
Homes and Gardens, and National Broadcasting 
Company; 

To Professors Charles S. Draper, ’26, of Aeronau- 
tical Engineering; John C. Sheehan, of Organic 
Chemistry; and Jerrold R. Zacharias, of Physics, elec- 
tion to membership in the National Academy of 
Sciences. 


® Kudos came to 14 Alumni last May upon the occa- 
sion of its 100th anniversary celebration in Wash- 
ington by the American Institute of Architects. As 
previously announced in The Review (March, 1957, 
page 244), Ralph T. Walker, ’11, and Louis H. Skid- 
more, ’23, respectively, received the Centennial Gold 
Medal and the annually awarded Gold Medal. 

Of the 48 named for 1957 to the College of Fel- 
lows, a body composed of less than 4 per cent of the 
Institute’s total membership of over 11,000, five were 
Alumni, namely: B. Sumner Gruzen, ’26, Joseph D. 
Murphy, ’29, Fred L. Markham, ’30, Benjamin L. 
Smith, ’30, and Thomas K. FitzPatrick, ’32. 

From 344 “submissions” for judgment at the cen- 
tennial celebration, six were chosen to receive “First 
Honor Awards,” and 14 others to receive “Awards 
of Merit.” 

Of the six “First Honor Awards,” two were shared 
by Herbert L. Beckwith, ’26, Lawrence B. Anderson, 
30, William E. Haible, ’39, and William W. Caudill, 
"47. 

Of the 14 “Awards of Merit,” three were shared by 
Edward A. Merrill, 22, Walter T. Rolfe, ’23, Louis 
H. Skidmore, ’23, Albert S. Goleman, ’25, and William 
W. Caudill, ’47. 


@ Among the Alumni to whom birthday congratula- 
tions are appropriate during the summer are seven 
due to celebrate 90th anniversaries, and 19 their 
80th, as listed below with dates of birth: 

July, 1867—Charles G. Trefethen, ’88, on the 
4th; Albert C. Smith, ’96, on the 22d; and Ralph 
Sweetland, ’88, on the 28th; 
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August, 1867 — Charles G. Merrell, ’88, on the 
9d: and Frank E. Newman, ’92, on the 13th; 

September, 1867 — Miss Lucy Walker, ’89, on the 
Ist; and J. Vaughan Dennett, 93, on the 27th; 

July, 1877-— Edward E. Albee, ’99, on the 8th; 
Harry M. Thayer, ’00, on the 10th; George H. Archi- 
bald, 00, on the 22d; M. DeKay Thompson, ’98, and 
John W. Brown, ’00, on the 23d; 

August, 1877 — Miles S. Sherrill, °99, on the 2d; 
Arthur F. Brewer, ’99, on the 7th; George T. Cottle, 
98, and C. Gardner Barry, ’99, on the 10th; Kenneth 
M. Blake, 99, on the 13th; Mrs. Marion L. Woodman, 
00, on the 15th; Charles E. Smith, 00, on the 20th; 
and Kenneth Seaver, 00, on the 26th; 

September, 1877 — Robert S. Blair, 00, on the Ist; 
Charles H. Hughes, ’00, on the 3d; James G. Mac- 
Donald, ‘00, on the 7th; Francis C. Lincoln, 00, on 
the 8th; Mrs. Helen M. Hill, 99, on the 18th; and 
Edgar P. Trask, ’99, on the 28th. 

With these 26, the rolls of the Alumni Association 
will include a total of 59 living nonagenarians and 
598 octogenarians. 


Visiting Committee Report on 
Chemical Engineering 


g@ All members of the Visiting Committee on the 
Department of Chemical Engineering, except Bradley 
Dewey, 09, and David W. Harris, met with C. 
Richard Soderberg, ‘20, Dean of the School of En- 
gineering, Robert M. Kimball, ’33, Secretary of the 
Institute, and members of the Faculty of Course X 
on May 14, 1956.° Mimeographed material had been 
distributed to members of the Committee in advance, 
so that members could proceed directly to a discus- 
sion of pertinent issues. 

A wide range of topics was discussed by the Visit- 
ing Committee under the general headings of De- 
partment Status, Nuclear Engineering, and General 
Policy. The details of the Committee’s examination 
are too long to be given here, even in condensed 
form. However, the summary of the Executive Session 
of this Committee’s deliberations will indicate the 
general areas examined and will also indicate the 
recommendations which the Committee made. 

The Committee notes with satisfaction the im- 
provements made at M.I.T. during the year in staff 
salaries and pension benefits. It regards it as urgently 
necessary to continue the efforts to increase the in- 
centive for outstanding scientists and engineers to 
remain in teaching. 

It is realized that during the coming years M.I.T. 
will face strong pressures for expansion both on the 
undergraduate and graduate levels. The Committee 
urges that, in approaching this problem, M.I.T. keep 
in mind that it can serve the nation most effectively 
by maintaining its high standards, and realizes that 
rigid plans in this respect cannot be made for long 
periods ahead. 

Because of the increased complexity and changed 
emphasis of the chemical engineering field, the Com- 

* Members of this Committee for 1955-1956 were: Charles 
A. Thomas, ’24, chairman, Bradley Dewey, ’09, Fred C. Koch, 
"22, William S. Brackett, ’23, Marion W. Boyer, ’25, Clarence 
L. A. Wynd, ’27, Robert Cairns, David W. Harris, and Henry 
D. Smyth. 
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mittee recommends that the Institute’s Department 
of Chemical Engineering plan for increased activity 
at the doctoral level but retain its emphasis on the 
M.S. degree. This will require an increase in the De- 
partment’s research program, as well as an increase 
in the available fellowships for graduate students. 

The Committee notes with interest the increased 
attention now given to the problem of automatic con- 
trol for chemical engineering plants. It urges that the 
Department seize the initiative in this problem in 
co-operation with other departments which can pro- 
vide specialized assistance. 

The Committee recommends that the Department 
give careful attention to its role in applied science in 
relation to chemical engineering. The Department's 
leadership in the past must be maintained, but mod- 
ern conditions require that it be broadened to in- 
clude physical, as well as chemical, phases of applied 
science. 

In view of the satisfactory status of the Depart- 
ment, as a whole, the Visiting Committee recom- 
mends that, the major effort for future meetings be 
devoted to detailed and searching discussions of spe- 
cific problems which call for study. The specific 
problems which the Committee has in mind at the 
present time are: (a) the Program of Undergraduate 
Teaching in Chemical Engineering; (b) the Program 
of Applied Chemistry and Physics in Chemical En- 
gineering; (c) the Role of Creative Thinking in 
Chemical Engineering; (d) the Departmental Struc- 
ture in Engineering at M.I.T. 

The Department may have other topics which it 
might wish to add to this list. In order to make the 
discussion as effective as possible, the Committee 
recommends that the major points of the issues se- 
lected for the next meeting be brought out in a short 
report in advance of the meeting, the report to be 
used as a guide for the discussion. 

After review by the Institute’s Executive Commit- 
tee in August, and by the Corporation on October 1, 
1956, the report of the Visiting Committee was sub- 
mitted for publication in The Review on October 25, 


1956. 





— 
David L. Eynon 


At 60th anniversary celebration of M.1.T. Club of Philadelphia 

at Longwood Gardens, estate of the late Pierre S. du Pont, 

90, Samuel K. McCauley, ’41, President, presents honorary 

life membership to Greville Haslam, ’15, as David A, Shepard, 

26, Theodore T. Miller, ’22, and Herbert R. Moody, ’41 (left 
to right), approve. 
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Twenty-five Years Ago This Month . . . 


®@ On July 1, 1932, Bradley Dewey, 09, President of 
the Dewey and Almy Chemical Company, retired as 
the 38th President of the Alumni Association, being 
succeeded in that office by Allan Winter Rowe, ’01, 
Chief of Research Service of the Evans Memorial of 
the Massachusetts Memorial Hospitals. Other retir- 
ing officers of the Dewey Administration of 1931-1932 
were: Donald G. Robbins, 07, as Vice-president; 
Henry E. Worcester, 97, and Raymond Stevens, ‘17, 
as members of the Executive Committee. Their re- 
spective successors in the Rowe Administration 
of 1932-1933 became: Harrison P. Eddy, Jr., ‘17, 
C. Adrian Sawyer, Jr., 02, and Marshall B. Dalton, 
15. 


[Five of the above-mentioned subsequently served 
as Presidents of the Alumni Association, namely: 
Robbins, 43d President in 1936-1937; Dalton, 44th 
in 1937-1938; Worcester, 47th in 1940-1941; Ste- 
vens, 51st in 1944-1945; and Sawyer, 56th in 1949- 
1950.] 


. . . William Z. Ripley, ’90, Elisha Lee, ’92, and 
Roger W. Babson, ’98, retired as Alumni Term Mem- 
bers of the Institute Corporation, being succeeded 
by Bradley Dewey, 09, M. Herbert Eisenhart, ’07, 
and Jerome C. Hunsaker, ‘12. 

[Later, Mr. Dewey was elected a Life Member 
of the Corporation from which body Dr. Hunsaker 
resigned his Term Membership to become a mem- 
ber of the Faculty and Head of the Departments of 
Mechanical Engineering (1933-1947) and Aeronau- 
tical Engineering (1933-1952). ] 


. . . Faculty retirements for the year ending June 
30, 1932, were: Professors Frank A. Laws, ’89, of 
Electrical Measurements; Arthur G. Robbins, ’86, of 
Topographical Enginering; and Robert H. Smith of 
Machine Construction; and Assistant Professor James 
R. Lambirth of Mechanical Engineering. 


Allan Winter Rowe, 01, and Karl Taylor Compton 
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Visiting Committee Report on 
Electrical Engineering 


@ The Visiting Committee on the Department of 
Electrical Engineering*® met on October 1 and 2, 
1956, with the following members present: Max I, 
Alimansky, ‘28, George W. Gilman, ’23, William R, 
Hewlett, 36, Theodore V. Houser, Emanuel R. Piore, 
H. B. Richmond, *14, Robert C. Sprague, ’23, chair- 
man, and Dean E. Wooldridge. Alexander C. Mon- 
teith was unable to attend the meeting. 

Representing the Administration were: James R. 
Killian, Jr., ’26, President; J. A. Stratton, ’23, Chan- 
cellor; C. Richard Soderberg, ’20, and H. Guyford 
Stever, Dean and Associate Dean, respectively, of 
the School of Engineering. 

The Committee was joined in its discussions, ex- 
cept for the executive session, by senior members of 
the Faculty. The Committee came to the following 
conclusions on the several major issues presented for 
discussion. 

(1) The Committee visited selected departmental 
laboratories in which graduate and Faculty research 
is conducted, and was much pleased with the pres- 
entation on the graduate research activities in the 
Department and with the breadth and depth of the 
work that is being undertaken. 

(2) The Committee was enormously impressed with 
the progress which has already been made in the 
revision of the undergraduate curriculum and en- 
dorses the plans of the Department for the further 
contemplated changes. 

(3) The Committee enthusiasticaily endorses the 
Department's proposal to investigate the most ap- 
propriate way of instituting a Course VI-B program 
aimed at a more effective integration of graduate 
study with undergraduate study. 

(4) The Committee is sympathetic to the desire of 
the Institute’s Administration to co-operate with 
local industry by providing opportunity for further 
professional education of young scientists and engi- 
neers on the staffs of industrial companies. The In- 
stitute must keep in mind that its basic responsibility 
is at the national level; hence, it is conceivable that 
its program would deviate from that which some 
local industrial interests would prefer at the present 
time. The Committee has the conviction that the 
Institute's first responsibility is to maintain the high- 
est attainable standards in its educational program 
and that the decisions with regard to any co-opera- 
tion with industry in this matter should rest with 
the Institute. 

(5) The Committee reviewed enrollment statistics 
and found that 48 per cent of the total freshman 
class indicates a desire to enroll in either Physics 
or Electrical Engineering. Also, 42 per cent of the 
sophomore class is enrolled in these two Depart- 
ments. In recent years, enrollment in Electrical En- 
gineering has moved from 17% per cent to 22 per 
cent of the total M.I.T. enrollment. Of more signifi- 
cance is the fact that the percentage increase has 

*Members of this Committee for 1956-1957 are: Robert C. 
Sprague, ’23, chairman, H. B. Richmond, *14, George W. 
Gilman, ’23, Max I. Alimansky, 28, William R. Hewlett, ’36, 
Theodore V. Houser, Alexander C. Monteith, Emanuel R. 
Piore, and Dean E. Wooldridge. 
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Class of 1916 Dinner 


Members of the Class of 1916 held an in- 
formal dinner at the Hotel Chatham in New 
York City on May 1. Left to right, at far side 
of table are: Herbert Mendelson, Arthur Cald- 
well, George Petit, William Barrett, James 
Evans, Gilbert Gauss, Richard Berger and 
Class President Ralph Fletcher. At head 
table, left to right, are: Harold Whitney, 
Thomas D’A. Brophy, David Patten, Walter 
Binger, and Marshall Wellington. At right- 
hand side of table, far to near, are: Harry 
Smith, Francis Stern, Harold Dodge, 
Leonard Stone, Ping Yok Loo, Harvey Stock- 
ing, Isidore Richmond, Richard Rowlett, 
Joseph W. Barker, and John Woods. Al- 
though the dinner was planned primarily 
for members in the Greater New York Area, 
a few from the Boston area were present. 


F. S. Lincoln, ’22 








been considerably higher in the second, third, and 
fourth years, while the number of graduate students 
in the Department has been held substantially con- 
stant. Concurrent with the above, the so-called serv- 
ice load of the Department has not decreased. 

The Committee would be reluctant to see an 
arbitrary ceiling placed on the registration in Elec- 
trical Engineering without having some reliable 
prognosis of need for electrical engineers — specifi- 
cally of the M.I.T. type —five or 10 years hence. 
It believes that there were sound grounds for the 
belief that the future needs for scientists and 
engineer-scientists should increase rather than de- 
crease. It was unanimous in its belief that to the 
maximum degree the student, once admitted, should 
have free choice of his major department. The Com- 
mittee understands that the total undergraduate en- 


rollment at the Institute will remain approximately 
constant, although some increase in the size of the 
graduate school is expected and should even be en- 
couraged for the Department of Electrical Engineer- 
ing. 

At the end of the meeting the Visiting Committee 
congratulated Professor Gordon S. Brown, 31, Head 
of the Department, and his entire staff for the great 
advance in educating electrical engineers which had 
been conceived and initiated by his Department in 
the last several years, and as represented by the 
present courses of study in the Department. 

The report of the Visiting Committee was ap- 
proved for publication in The Review at the meeting 
of the Executive Committee of the Institute on April 
5, and was received by The Review Office on May 
8, 1957. 





Harry J. Carlson: 1869-1957 


@ Harry J. Carlson, emeritus life member of the 
Corporation, died at Brooks Hospital, Brookline, on 
June 16. He was 87 years old. 

A prominent Boston architect, Mr. Carlson was 
partner in the contracting firm of Coolidge and Carl- 
son from 1903 until his retirement in 1950. His work 
included the design of many college and office build- 


ings, churches, and residences. He was elected a 


life member of the M.I.T. Corporation in 1921, and 
in 1953 became life member emeritus. 

Born in St. Paul, Minnesota, Mr. Carlson attended 
M.I.T. with the Class of 1892 and then studied at 
Atelier Duray, Paris. After working with W. S. Samp- 
son and Company, contractors, he established an inde- 
pendent architectural practice before the turn of the 
century. He had also been a lecturer on architecture 
at Massachusetts Normal Art School and, when 
M.I.T. was still in Boston, was one of President 
Maclaurin’s three architectural advisers on a location 
for the new M.I.T. buildings. Bates College awarded 
him an honorary master of arts degree in 1928. 

Mr. Carlson was a trustee of the Newton Savings 
Bank, past president of M.I.T.’s Alumni Association, 
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life trustee emeritus of Bates College and member of 
its board of overseers and finance committee, and 
fellow of the American Institute of Architects. He 
had also been an active leader in the Boston Society 
of Architects, Boston Chamber of Commerce, Boston 
section of the American Academy in Rome, Massa- 
chusetts Library Aid Association, and International 
Y.M.C.A. Formerly a member of the board of visitors 
of the Harvard School of Architecture and an archi- 
tectural adviser to the Massachusetts State Library 
Commission, he was a member of the Neighbors 
Club, Newton Centre, and University Club. 

Always active in M.I.T. Alumni activities, Mr. 
Carlson was president of the Association for 1922-23, 
and served on numerous Alumni committees through- 
out the years. 

Mr. Carlson was in charge of design and construc- 
tion of the west wing of the dormitory quadrangle 
directly behind Walker Memorial Building and in the 
same year, 1930, the firm of Coolidge and Carlson 
designed the new main physics building at the Insti- 
tute. In 1937, Mr. Carlson was supervising architect 
representing Welles Bosworth, ‘89, for the new 
School of Architecture Building on Massachusetts 
Avenue, Cambridge. 
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Inertial Guidance Disclosed 


® Details of a new jam-proof form of navigation for 
airplanes, missiles, and ships developed at M.I.-T. 
were disclosed at a press conference on April 18 by 
Charles S. Draper, ’26, Head of the Department of 
Aeronautical Engineering. 

Without magnetic compass, radio, radar, or a 
glimpse of the earth, the sun, or stars, the “inertial 
guidance” system promises to make it possible to 
pilot any craft to any spot on earth. It will certainly 
be of very great importance as a part of any system 
for navigation through space — to the moon or Mars 
— if such trips become feasible. It has been described 
as “astronomy in a closet,” by Walter Wrigley, '34, 
Professor of Aeronautical Engineering, who spoke on 
inertial guidance navigation before the Alumni Coun- 
cil at its meeting on May 28, 1956. 

The system cannot be jammed by enemy elec- 
tronics. Natural phenomena, such as weather, sun- 
spots, and magnetic influences in polar flights do not 
interfere with it. 

The heart of such a system is the gyroscope, which 
is being applied to flight control and fire control as 
well as to navigation. Military application for all 
three uses has been developed largely by the Instru- 
mentation Laboratory, which has been operated by 
M.I.T. since 1939 under contracts with the Air Force 
and Navy. 

Professor Draper, Director of the Instrumentation 
Laboratory, and Professor Wrigley, Educational Di- 
rector in the Instrumentation Laboratory, have been 
largely responsible for the development of inertial 
guidance. 

Sir Isaac Newton’s laws of motion describe physi- 
cal phenomena as seen by an observer standing in 
space and able to see the earth rotating. It is some- 
times said that any space that is unaccelerated rela- 
tive to the “fixed stars” is an intertial space. The 
“earth space,” fixed to our world, is not inertial space 
because of the earth’s rotation. The rotation of the 
earth is too slow to cause earth space to be detected 
as different from inertial space, except for measure- 
ments made with highly precise instruments. This 
small but detectable difference, however, makes in- 
ertial guidance possible. Forces that depend on 
changes of motion with respect to this special inertial 
space can be measured by self-contained equipment. 

A spinning gyroscope resists any movement to 
change the plane in which it is spinning, and can be 
designed and built to be so free from disturbances 
that it continues to point along the same direction in 
inertial space regardless of the direction in which it 
is carried by the earth, an airplane, a missile, or a 
ship. When the direction of the craft is changed, the 
direction of the spin axis of the gyroscope “stays be- 
hind” so that it can be used to give information con- 
cerning the change in direction of the craft. 

Another instrument that is essential to inertial navi- 
gation is a device which will always point “down” — 
toward the center of the earth. An ordinary pendu- 
lum would do this on a stationary platform, but on a 
moving craft that is undergoing any acceleration it 
would appear to swing backward because of its in- 
ertia when the airplane was given a forward acclera- 
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tion. Therefore, a special kind of device had to be 
developed which (as far as this simplified explanation 
is concerned) always points “down,” regardless of an 
airplane’s acceleration. The Instrumentation Labora- 
tory developed such a device, known as a Schuler- 
tuned pendulum, based on a principle first proposed 
by M. Schuler of Germany more than 30 years ago, 

Inertial navigation is thus made possible by com- 
bining two instruments — the gyroscope which holds 
information on the direction in inertial space of the 
vertical that existed at the point of departure and a 
pendulum-type device which shows the vertical that 
exists at any point at which an airplane is located 
during its flight. By using a clock to correct for the 
rotation of the earth and measuring the angle be- 
tween these two verticals, the latitude and longitude 
of an airplane may be determined. The inertial guid- 
ance system not only determines this position con- 
tinuously as the airplane proceeds but does it 
automatically and, in fact, directs the craft to its 
destination. The mechanism that accomplishes this is, 
of course, far more complex than a summary of its 
elements indicates. 

The inertial guidance system resulted from re- 
search begun in 1939 by Dr. Draper. He headed a re- 
search group at M.I.T. which developed the Mark 
XIV Gunsight under the sponsorship of the Sperry 
Gyroscope Company and the U.S. Navy Bureau of 
Ordnance. In the first battle experience after it was 
installed on the U.S.S. South Dakota and destroyers, 
32 Japanese attacking aircraft were shot down —a 
remarkable record. It was adapted for use with other 
naval and antiaircraft guns. 

The Instrumentation Laboratory at M.I.T. is under 
the administrative control of Admiral Edward L. 
Cochrane, ’20, Vice-president for Industrial and Gov- 
ernmental Relations. The Division of Sponsored Re- 
search, which F. Leroy Foster, ’25, directs, adminis- 
ters contracts with the armed services under which 
these developments have been accomplished. 

At the present time the laboratory has a staff of 
700 working in laboratories in Cambridge and a 
flight facility at Hanscom Field at Bedford, Mass. 

Roger B. Woodbury, ’48, and Forrest E. Houston, 
"48, Associate Directors, have been responsible for 
technical direction of inertial systems engineering, 
which has been accomplished by groups under the 
leadership of Joseph E. DeLisle and John W. Hursh, 
Assistant Directors. Many important developments 
of gyroscopic components have been carried out by 
laboratory sections headed by William G. Denhard, 
"42, and Lester R. Grohe, ’54. 

The Instrumentation Laboratory not only has 
been responsible for the development of gyroscopic 
instruments but is an educational branch of M.L.T., 
conducting courses in weapons systems for graduate 
students under the general supervision of Professor 
Wrigley. There are now 60 officers and civilians en- 
rolled in the courses, most of them working for 
master’s degrees although some are doing doctoral 
work in instrumentation. 

The work of the laboratory on front-line engineer- 
ing problems provides a unique environment for 
undergraduate and graduate students in aeronauti- 
cal and instrumentation engineering. 
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Visiting Committee Report on Libraries 


& The Visiting Committee on Libraries met on May 
12, 1956, with the following members present: John 
A. Lunn, °17, chairman, John W. Barriger, 3d, ’21, 
Verner W. Clapp, Herman H. Henkle, and Edwin D. 
Ryer, '20.° In addition, Julius A. Stratton, ’23, Chan- 
cellor; Professor Philip M. Morse, Director of the 
Computation Center; Professor William N. Locke, 
Director of Libraries; and Robert M. Kimball, ’33, 
Secretary of the Institute, met with the Committee, 
as representatives of the Institute’s Administration. 

The chairman reported briefly on the resignation 
of Vernon D. Tate as Director of Libraries and the 
appointment of Professor Locke as Director. Mr. 
Lunn explained that in view of the impending 
change in administration, the Library Committee 
did not meet in 1955. 

Professor Locke described the present organiza- 
tion of the Library resulting from the implementa- 
tion of the Metcalf Report of two years ago. The 
reduction from nine branch libraries to five divisional 
libraries is in full effect and appears to be working 
out well with considerable economies of operation. 
There appears to be a sentiment among some of the 
Faculty that the consolidation is causing them real 
inconvenience and that a good case can be made for 
the educational advantages of creating one or more 
new branch libraries. The Committee expressed the 
feeling that the library administration should con- 
tinue to review the special needs of individual de- 
partments and groups but at the same time expressed 
the hope that the advantages of a consolidated 
library would be maintained, especially in the use 
of stacks in the Central Library for shelving of less 
used portions of collections related to divisional or 
branch libraries. 

Professor Locke introduced the following librari- 
ans and heads of departments who reviewed the 
activities in their respective areas. 

Librarians: Miss Barbara Klingenhagen, Dewey 
Library; Ralph R. McNay, Engineering Library; 
Burton A. Robie, Humanities Library; Miss Caroline 
Shillaber, Rotch Library; Miss Marguerite Chamber- 
lain, Science Library. 

Department Heads: Miss Eleanor Canty, Acquisi- 
tions Department; Miss Hildegarde Ziegler, Cata- 
logue Department; Miss Louise Trainor, Circulation 


‘Department; Peter Scott, Microreproduction Service; 


Miss Gertrude Perry, Periodicals and Binding; Miss 
Natalie N. Nicholson, Reference Department; Miss 
Eleanor L. Bartlett, Special Collections. 

The Committee reviewed the several recommen- 
dations made by the Visiting Committees in the last 
five years and noted with pleasure that many of the 
earlier recommendations had already been put into 
effect. For example, the following represent signifi- 
cant developments: the implementation of the Met- 
calf Report referred to above; a thorough review of 
the salary scale of the professional staff in the library 


*Members of this Committee for 1955-1956 were: John A. 
Lunn, *17, chairman, Luis deFlorez, ’11, Edwin D. Ryer, ’20, 
John W. Barriger, 3d, ’21, Charles A. Stokes, 40, Verner W. 
ee Emerson, Herman H. Henkle, and Keyes D. 

fetcalf. 
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system, with resulting increases in recent years; the 
several physical changes, particularly in the Engi- 
neering and Humanities Libraries. Funds have been 
allocated for doing the remaining work in the 
Engineering and Humanities Libraries in the sum- 
mer of 1956 as well as for the relighting of the Rotch 
Library. 

Many of the department heads referred to the 
need for additional professional staff and for larger 
book acquisition budgets. There was agreement 
among the library department heads that a defini- 
tive policy should be devised for the acquisition of 
new books and periodicals, whether by purchase or 
by gift. The Visiting Committee agreed with these 
recommendations but recognized that first considera- 
tion was quite properly given to the question of the 
salary structure. Significant steps in this direction 
have already been taken. The Committee also con- 
sidered the question of establishing an industrial 
reference service, concluding that it would not be 
wise at the present time to try to institute such a 
service but that the question should be reviewed 
again at a later time. 

The Committee specifically recommended that the 
Director of Libraries work toward the following 
objectives: 

1. It appears desirable for some professional staff 
members to be available evenings and week ends 
in the libraries. Currently, the libraries are manned 
entirely by graduate students, after working hours. 

2. Reduction of book losses is desirable. Some 
plans have already been formulated and approved 
for meeting this objective but it may be necessary 
to take further steps. The Committee expressed the 
view that the element of public relations, in making 
the situation known to students and Faculty, is most 
important, in order to get maximum voluntary co- 
operation. 

3. Up-to-date booklets should be prepared de- 
scribing the services available in each of the major 
libraries, plus perhaps a booklet for the system as a 
whole. It is suggested that such a pamphlet include 
information for students on how best to use the 
libraries’ services. 

4. Use available operations research techniques to 
determine the relative cost of microfilming some 
publications (such as theses) versus binding and 
keeping the original documents directly available in 
the library. 

5. Continue to explore the opportunity to use co- 
operative indexing services and continue co-operat- 
ing with other major libraries in the metropolitan 
area, such as Harvard. 

6. Devise a system which will eliminate duplica- 
tion of effort and excessive correspondence in 
connection with the payment of bills for new books. 

7. Consider further the opportunities to mechanize 
the production of catalogue cards. 

8. Take the lead among scientific libraries in mak- 
ing available Russian technical literature. This 
program is now under way through the National 
Science Foundation and other interested groups. 

The report of the Visiting Committee was re- 
viewed by the Institute’s Corporation on June 8 and 
by the Executive Committee in August, 1956. 
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Visiting Committee Report on Meteorology 


@ The Visiting Committee on the Department of 
Meteorology® met on Saturday, December 1, 1956, 
at the Institute. The members of the Committee 
present at this meeting were: Horace R. Byers, ’32, 
Laurence B. Davis, ’22, Thomas S. Moorman, Jr., 
Harlow Shapley, David B. Smith, ’33, and Theodore 
T. Miller, ’22, chairman. Also in attendance were: 
George R. Harrison and Francis Bitter, Dean and 
Associate Dean, respectively, of the School of Sci- 
ence; Robert M. Kimball, ’33, Secretary of the Insti- 
tute; and the Faculty members of the Department. 

From the discussions at the meeting it is apparent 
that meteorology is evolving from an observational 
art to a true science. Two developments have con- 
tributed in an important way to this significant trend. 
A reasonably adequate mass of daily observational 
data from the upper atmosphere over the Northern 
Hemisphere has provided the basis for a description 
of the actual operations of the atmosphere. The de- 
velopment of the high-speed digital computer has 
made it possible to solve in a straightforward manner 
the basic equations that describe the motions of the 
atmosphere. For the first time meteorological scien- 
tists have the tools to surmount the hitherto almost 
insuperable barriers imposed by the mathematical 
intractability of the problem and the sheer bulk of 
the data involved. To take full advantage of these 
challenging opportunities the Department has as- 
sembled what is undoubtedly one of the strongest 
theoretical teams anywhere in the world. M.I.T. now 
is in a position to make fundamental contributions 
to the scientific bases for improving the accuracy and 
range of weather prediction, and even to commence 
to speculate on the future possibility of large-scale 
weather modification. 

In the fall of 1956, an ad hoc committee, appointed 
by J. A. Stratton, ’28, Chancellor, consisting of the 
Department Head and two Faculty members from 
each of the two Departments — Meteorology and 
Geology and Geophysics —formulated the future 
goals of M.I.T. in the earth sciences. The interim 
report of this ad hoc committee was carefully studied 
by the Visiting Committee, which enthusiastically 
endorses the proposal that M.I.T. should play a 
leading role in the integration and development of 
the major earth sciences. In the Departments of 
Meteorology and of Geology and Geophysics, M.I.T. 
already has strong resources in the areas relating to 
the atmosphere and the solid earth. The Visiting 
Committee supports the proposal of the ad hoc 
committee that M.I.T. develop even closer co-opera- 
tion with the Woods Hole Oceanographic Institution 
so that instruction and research in oceanography 
will become an integral part of the program. 

The Visiting Committee unanimously endorsed 
the recommendation of the ad hoc committee that 
the Departments of Meteorology and of Geology and 
Geophysics should offer a series of courses, at the 
fourth- and fifth-year level, in classical physics 


*Members of this Committee for 1956-1957 are: Theodore 
T. Miller, ’22, chairman, Laurence B. Davis, ’22, Horace R. 
Byers, ’32, David B. Smith, ’33, John J: Desmond, Jr., Joseph 
J. George, Thomas S. Moorman, Jr., Francis W. Reichelderfer, 
and Harlow Shapley. 
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against a background of the important geophysical 
problems in our environment. 

The Committee unanimously endorsed the pro- 
posed establishment of an Interdepartmental Re- 
search Laboratory of Earth Science. The Laboratory 
would provide a place for experimentation in the dy- 
namic aspects of earth science, facilitate the interplay 
of the several fields upon one another, and attract 
strong support for M.I.T. as one of the world’s great 
research centers in the earth sciences. 

The report of the Visiting Committee was approved 
for publication in The Review at the meeting of the 
Executive Committee of the Institute on April 5, and 
was received by The Review Office on May 8, 1957, 


Visiting Committee Report on 
Mechanical Engineering 


@ At the meeting of the Visiting Committee on the 
Department of Mechanical Engineering,* held on 
January 10, 1957, four important conclusions were 
reached as follows: 

(1) The Committee believes that a broadening of 
the fundamental course in materials required of all 
undergraduates in Mechanical Engineering is desir- 
able in principle, and recommends that the Depart- 
ment explore whether this can be accomplished 
without unduly harming other subjects. 

(2) With respect to a possible new undergraduate 
option specializing in materials engineering, the 
Committee recognizes the potentiality of such 
specialization but believes the Department should 
consider carefully whether this can be accomplished 
at the undergraduate level without unduly diminish- 
ing the basic engineering content of the curriculum. 
The Committee believes this proposal is important 
enough to warrant consideration again by next year’s 
Visiting Committee in the light of any curricular 
studies. 

(3) With respect to the possibility of incorporating 
more textile technology in the required undergrad- 
uate course on materials, the Committee feels that 
consideration should be given to such possibility but 
that the criterion for inclusion should be whether 
such inclusion is desirable in order to improve the 
student’s basic understanding of the mechanical be- 
havior of materials. The Committee feels that the 
subject of textile fibers is too specialized to warrant 
its introduction into the undergraduate curriculum 
as a required course. 

(4) The question of introducing a new degree in 
textile technology at the graduate level was not 
considered by the Committee because of inadequate 
time and because of inadequate background with 
respect to the scope of the Department’s present 
activities and long-term aims in the graduate field. 

The report of the Visiting Committee was approved 
for publication in The Review at the meeting of the 
Executive Committee of the Institute on April 5, and 
was received by The Review Office on May 8, 1957. 

(Continued on page 526) 


*Members of this Committee for 1956-1957 are: Walter J. 
Beadle, °17, chairman, Max L, Waterman, 713, Charles A. 
Chayne, 719, Herbert G. Fales, ’20, John F. Hennessy, ’24, 
John Lawrence, ’32, Jess H. Davis, Leonard S. Hobbs, and 
Gwilym A. Price. 


THE TECHNOLOGY REVIEW 








BAC 


Ths 


Bud 
stud 
emb 
He 
form 
ever 
pigp 
man 
son 
hear 
to g 
annc 
coul 
son, 
you 
have 
W 
disil 
the 1 
beer 
back 
after 
our 
relat 
grad 
com 
and 
TI 
mea 
whe 
dem 
resp 
muc 


univ 


sciel 
area 
whic 
and 

by a 
at M 
into 
ness 
into 
beer 
Alfr 
mon 


Thos 
the ( 
Jame 


JULY 





ysical 


pro- 
Re- 
atory 
e dy- 
rplay 
tract 
Zreat 


oved 
f the 

and 
957. 


the 
| on 
vere 


g of 
F all 
esir- 
yart- 
hed 


1ate 
the 
uch 
uld 
hed 
ish- 
um, 
ant 
ar’s 
ilar 


ing 
ad- 
hat 
but 
her 
the 
be- 
the 
ant 
am 


10t 
ate 
ith 
nt 


4, 
nd 





The Stream of Life 


In a world of increasing complexity, knowledge of science 
is an essential that helps us achieve security of spirit. 


BACCALAUREATE ADDRESS 


& story has been told of an aspiring young 
Buddhist who entered a monastery for many years of 
study, to seek the wisdom and humility needed to 
embark on the seven-fold path of illumination. 
He was given the most menial of tasks to per- 
form, and as the years went by, his duties became 
ever more degrading. The cleaning of the monastery 
pigpen, which he had been required to do as a fresh- 
man, eventually seemed most attractive in compari- 
son with his later tasks. Ultimately the indignities 
heaped upon him so depressed him that he decided 
to give up, and he went to the worthy abbot and 
announced that he must regretfully withdraw, as he 
could not stand such degradation. “Stand up, my 
son,” the abbot said, “at last, after all these years, 
you have learned the dignity of the human spirit and 
have passed the final test. Here is your diploma.” 

While you are not to be subjected to any such great 
disillusionment today, this is a good chance to discuss 
the reasons for some of the experiences that you have 
been through in the past four years. When we come 
back to such exercises as these twenty or forty years 
after our own graduations, we are likely to feel that 
our college experiences are somewhat different in 
relative importance from what we felt them to be on 
graduation day. Nor am I now making so prosaic a 
comparison as of the relative values of course work 
and extra-curricular activities. 

The term “commencement” is losing its original 
meaning. Until fairly recently it connoted the time 
when the individual emerged from a sheltered aca- 
demic environment into life, when he usually became 
responsible for the steering of his own ship pretty 
much for the first time. Today more and more of the 


universities, and especially those “polarized around 


science,” are being transformed from sequestered 
areas of contemplation and study into communities 
which share active responsibility for the achievement 
and maintenance of freedom in thought and action 
by all the inhabitants of the world. Since you arrived 
at M.I.T. you have been immersed ever more deeply 
into activity that bears on this directly, and the sharp- 
ness of the chill to be expected from a sudden plunge 
into professional life is much less than would have 
been true previously. No longer can we say with 
Alfred North Whitehead that you are now at “the 
moment when the adventure of thought meets the 


Those taking speaking roles in the Baccalaureate Service of 

the Class of 1957 were Henry E. Salzhauer, Class President; 

James R. Killian, Jr., President, and George R. Harrison, Dean 
of Science. 
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by GEORGE R. HARRISON 


adventure of action.” If the Faculty has done right 
by you, and more importantly, if you have done right 
by yourself, you have in the past four years seen a 
great deal of action, and at the same time have been 
immersed in a reasonable amount of thought. 

Not so many years ago speakers on this baccalau- 
reate platform were counselling new-fledged grad- 
uates that, although the world would probably not 
have jobs for all of them for some time, they should 
keep stiff upper lips and eventually something useful 
would be found for them to do; in the meantime they 
could rake leaves. The chief problem then was that 
of nutrition. How different it is today — yet we are 
likely to think our problems greater now, and vastly 
more fundamental. Yet, problems of one sort or an- 
other must always be with us, and their absence 
would, indeed, be a matter for concern. 

We are often said to live in a time of special crisis. 
Ours has been called “a war-prone generation,” “a 
generation bent on atomic destruction,” “an era of 
guided missiles and misguided men.” One hears 
warnings that this may be the “final hour for choos- 
ing whether science is to be misappropriated for 
human folly and destruction, or embraced for salva- 
tion and a good way of life.” If there ever could be 
such a single hour this might well be it, but life has 
always been, and is likely to continue to be, a per- 
petual succession of such hours. In our wave-train of 
existence, which out-Fouriers Fourier, the amplitude 




































Members of 
the Class of 

1957 form for the 
procession of the 
Baccalaureate Service 
on Briggs Field, west of 
Kresge Auditorium where serv- 
ice was held on Thursday, June 

8. In addition to the undergraduates 
shown here, about 400 more received 
advanced degrees in the Commencement 
Exercises the following day. This year's 
graduates enter industry under very favor- 
able circumstances, compared to 25 years ago. 


and the periodicity may vary greatly, but so long 
as there is life on earth the oscillations will continue, 
and in the long pull this is what makes men ever 
greater, more aware, and hence more alive. 

In the Chinese languages new words are built up 
by an associative process of ideas which remains 
more specific in their written characters than in our 
own. The Chinese ideograph for “trouble” is two 
women under the same roof; that for “crisis” is made 
up of two symbols that stand respectively for “dan- 
ger” and “opportunity.” It is wise, of course, to stress 
the danger of the present crisis in world affairs, at 
least to the point where men are roused to doing 
those things which need to be done to avert danger, 
such as restraining governments from polluting the 
atmosphere unduly with radioactivity. We need, 
however, to give much more attention than we do to 
the vast new opportunities which now appear ahead, 
opportunities far greater and exciting than any ever 
seen by men before. 

We are likely to be disconcerted by the present 
rapid shifting of social values. Young people espe- 
cially are often unnecessarily disturbed by the coun- 
sels of those philosophers who, pre-occupied with the 
past few thousand short years of man’s history, see 
humanity fighting a losing battle against a nature 
being made increasingly complex, and unnecessarily 
so, by man’s own efforts. To get a proper perspective 
we need to supplement the information of human 
history, which still has an inordinately low signal-to- 
noise ratio because of the necessarily small time 
coverage of its measuring probes, with that supplied 
by the vast picture of the physical world now being 
made available by science, showing the splendid 
panorama of physical, mental, emotional, and spirit- 
ual evolution that has taken place during the past 
three billion years, and continues now at an ever- 
increasing rate. 

As a physicist I have been interested in the ab- 
sorption of light, not only over vast distances of 
space, but also through the aeons of time. When we 
look at our crowded highways and listen to our 
jangling telephones, the Golden Ages of Greece and 

_ Rome look very attractive, and it is easy to long for 
the simple life, and to point out that increased com- 
plexity does not necessarily mean progress. We have 
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much to learn from classical studies, to be sure, but 
life in ancient Greece is gilded by the sunset on its 
hills; those years are golden from our vantage point 
to some degree because of the absorption of blue and 
indigo tints by several thousand intervening years, 
The forces of change are indeed more active today, 
but the view that man, with his new atomic powers, 
may as a result of his eternal selfishness be wiping 
out his own future, neglects the basic stabilizing 
mechanisms that Providence has developed in her 
creatures over the slow course of evolution, and is 
providing plentifully in man. 

The new radioactive dating systems, where by 
measuring the periods of stability of exploding atoms 
in various strata and fossils of earth one can deter- 
mine with assurance the dates of appearance of first 
one organism and then another, bring a new clarity 
to the picture of how complexity tends to increase in 
nature under the influence of some innate urge in liv- 
ing matter. Slowed-up motion pictures of the open- 
ing of a rosebud or the sprouting of a grain of barley 
bring home to us the eagerness of life for new ex- 
pression, and illustrate the dynamic rearrangement 
of patterns that nature is developing in increasing 
tempo. 

It is an impressive picture that science is beginning 
to present, of a universe unfolding from simplicity to 
complexity, from disorder to increasing order, with 
new entities constantly emerging, each being tried 
and differentially preserved according to its success 
or failure in adapting to its environment or, in the 
higher stages of evolution, in adapting its environ- 
ment to itself. 

Over the three billion years or more that the earth 
has been capable of supporting life, increasing num- 
bers of nucleons, the protons and neutrons and asso- 
ciated particles that are the building blocks of our 
material universe, have been able to swing into new 
patterns of order that form atoms, many of these 
atoms have been grouped into molecules, many of 
these molecules into cells, and increasing numbers of 
cells into multicellular plants and animals. When 
some of these creatures grew complex enough to de- 
velop nervous systems, sensation and awareness came 
into being. We see the development — up through 
the jellyfish first learning to sense vaguely with eyes 


that barely indicate the presence of the sun, up | 


through the termite and the wasp with their few 
hundreds of nerve cells arranged to control automati- 
cally dozens of stimulated actions — of electrochemi- 
cally controlled servomechanisms which became ever 
more complex, flexible, and adaptable. Long before 
man is reached in the evolutionary scale emotion 
and integrated response have been appearing, and 
with the coming of that great new electrochemical 
switchboard in the brain called the cerebrum, reason 
and imagination and spiritual aspiration came into 
being. 

We may call the directing force behind all this the 
breath of life, or the hand of God, or energy affect- 
ing matter, as we wish; the fact remains that the 
bodies of all living creatures are composed of cells, 
and these of molecules, and these of atoms, and these 
in turn of nucleons, and regardless of our belief as to 
what goes on behind the scenes, the scenery is most 
impressive. 
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The improved cerebrum brought a new stage in 
the rearrangement of patterns to form entities ot in- 
creased complexity, when it enabled man to begin 
designing on his own. We are likely to feel that the 
machines made by men are in some way basically 
different from and inferior to those developed slowly 
in nature over the ages. But we must not allow our 
belief in directive vital forces lying behind the veil 
of our present understanding to obscure the fact that 
birds fly and squirrels crack nuts with physical de- 
vices which are machines, and machines which 
operate with the same electrical, mechanical, and 
chemical forces that man now uses to operate his 
electric motors and his flying machines. We can see 
all about us that nature is still improving her collec- 
tions of servos, and that creation, instead of occur- 
ring only once at the beginning of the universe, is 
going on at a constantly increasing rate, and takes 
place by a process to which man, himself a product 
of the same Creation, is now privileged to make 
great contributions. 

When nature had brought man to the point where 
he could really take thought, through imagination 
and reason he was able to make machines which 
often are in some specialty of operation superior to 
any in nature. No animal has ever lived which could 
outpull a diesel locomotive, outfly a DC-7, outflutter 
a crystal oscillator, or outspeed an electronic com- 
puter in its handling of large numbers. 

All this may be considered by some to be a very 
materialistic view of things, but I do not intend that 
it be so. Art and religion, as well as science, are 
broad and basic paths that man has cleared in his 
quest for truth, and each makes its own great con- 
tributions. Each also has its own limitations, as does 
science at the present stage of human thought and 
feeling, and needs the others as supplements. It is 
important, then, that without in any way neglecting 
or decrying the importance of any particular view of 
the universe, we do not fail to see the true meaning 
of the scientific picture. 

It is especially dangerous today for a statesman to 
be ignorant of science, for servomechanisms exist 
not only in the material world of machines, and in 
the physical and chemical parts of the world of car- 
rots, spiders, and of men, but in the economic and 
social and political and spiritual aspects of life as 
well. Many politicians who would never dare to try 
to reassemble something even so simple as an alarm 
clock tinker today with the operations of our na- 
tional economy, and do not hesitate to recommend 
the removal of all sorts of gears and governors from 
the complex mechanisms of society. 

One of the great developments of our day is the 
rapidly improving ability of human beings to under- 
stand and to manipulate numbers. Even though we 
may not readily understand what a billion is, we are 
coming to do as well with this magnitude as our 
parents did with millions, and as our forebears of a 
century ago did with thousands. Large numbers are 
by no means necessarily better than small ones, but 
if our understanding of complexity is to increase, our 
ability to evaluate things quantitatively must do so 
also. It is less than a thousand years since the number 
forty was far higher than most people could conceive 
of. Our literature still contains vestigial remnants of 
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this use of forty for any number too large to specify — 
we read of Ali Baba and the Forty Thieves, and that 
it rained for forty days and forty nights, or we speak 
of catching forty winks. I am not saying that the pur- 
pose of an education is to increase one’s facility for 
rapid calculation; indeed, lightning calculators are 
usually not people of great intelligence. But the 
quantitative approach can contribute much to knowl- 
edge and thence to wisdom. 

For this reason scientists and engineers are becom- 
ing increasingly preoccupied with computing ma- 
chines. We recount with pride how they have 
replaced the pebbles and the abacus beads of antedi- 
luvian computing devices with the teeth of gear 
trains, then with vacuum tubes, then with the smaller 
and simpler transistors, and now perhaps with cryo- 
trons and other devices. We are pleased that the 
giant Whirlwind computer was developed at M.LT., 
and are proud that the new Compton Laboratory 
houses a far more complex and capable IBM 704. 
But what is even more important is that a good half 
of the 10 billion cells of the human brain consist of 
much smaller, more efficient, and in many ways more 
effective colloidal equivalents of the tubes, transis- 
tors, and other counting devices that our engineers 
now find so useful. 


Brain Complexity and Awareness 


Thousands of times more complex than the best 
man-made computer of today is the nervous system 
of any living vertebrate. In 500 million years nature 
has developed electrochemical calculators and sig- 
naling devices that occupy less than a gallon of space 
in the human body, weigh only a few pounds, and 
are able not only to count, but to write poems. It was 
partly to improve your ability to handle one of these 
computers, and to achieve better responsibility for 
its output, that you came to M.LT. 

By studying fossils and looking about us at the 
animal world we can see the slow improvements in 
complexity, sensitivity, and awareness that occurred 
as one breadboard model of the electrochemical 
nerve computer was replaced or supplemented by 
another. As the speed of transmission of their nerve 
signals increased, animals could become more com- 
plex. Signals in a clam travel along its nerves at only 
two feet a minute. In a crab they travel at some 600 
feet a minute, in a frog at about 4,200, and in a hu- 
man being at 24,000. Because a human body contains 
nerves which can carry impulses ten thousand times 
as fast as those of a clam, it has been able to develop 
a more active and much more complex brain. The 
human being that possesses it has far greater aware- 
ness than a clam or a crab or a frog, which means 
that we are much more alive than they. Complexity 
does not necessarily bring greater awareness, but it is 
needed before greater awareness can dawn. 

All that we see or hear or feel or taste or smell, all 
that we are aware of, is brought to the brain by 
showers of sharp electric pulses, resulting from and 
transmitted by electrochemical changes, sent through 
a network of nerves from the sensory organs. In the 
million years that have passed since men became 
men, with elementary ability to reason, the human 
brain has suddenly doubled in size at least twice, and 
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each time has increased many thousandfold in com- 
plexity. Such rapid changes, the result of mutations, 
we find to be beyond the control of educational in- 
stitutions. 

Each of you when you came to M.I.T. brought 
with you the same number of brain cells that you had 
been provided with four months before you were 
born. You still have the same number, for while your 
brain has quadrupled in weight since you were minus 
one-third years old, your education has added not 
one cell to it. What has been changed is the size of 
the cells with age, and with education the ease with 
which groups of these cells can be connected one to 
another, so that new channels can be formed over 
which signals can flow, information can be stored 
and sorted and otherwise processed, and reason and 
emotional control and creative imagination can be 
developed. 

Even after we have experienced a college educa- 
tion each of us has in the unused back rooms of our 
brains countless millions of circuits of the mind, 
which until aroused, stimulated by new associations, 
and correlated are likely never to be used at all in 
the processes of thought and feeling. 

A baby ant has only a few hundred cells in its 
brain, and these are all hooked up in fairly perma- 
nent circuits, so that it can do almost everything it 
will ever do the minute it is hatched. Ants do many 
things which amaze us, but they need no Institutes 
of Technology. On the other hand, the ten billion 
cells of the human brain, with their flexible inter- 
connections, make possible development of vast new 
areas of thought and feeling, which are as much be- 
yond our present levels of reason and imagination as 
these are beyond the instinctual achievements of the 
spider and the ant. 

New awareness often comes to us through new 
physical instrumentation. Astronomers have recently 
obtained inspiring glimpses into previously un- 
plumbed depths of the universe by using microwaves. 
Perhaps nine out of every ten stars that might be 
visible to us are obscured by cosmic dust which ab- 
sorbs the light waves on which we had previously 
been forced to depend to detect their presence. But 
microwaves, having longer wings than those of light, 
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are able to fight their way farther through the end- 
less reaches of cosmic dust. With the development of 
radar during World War II new techniques were 
worked out for handling microwaves. Now we can 
“see” stars with microwaves that light waves have 
never revealed, and one important kind of astronomi- 
cal blindness is being removed. Your years at the 
Institute have, we hope, helped to unlimber new 
reaches of the mind, new instrumentalities of aware- 
ness, new sensitivities, which can similarly bring into 
your ken new stars and abilities and dreams. 

We are so fortunate as to have been born into a 
time when man is being given a chance to understand 
and control his environment much more basically 
than was ever possible before. Qualitatively, there 
were as great men in the world before the Industrial 
Revolution as there ever have been since. But quan- 
titatively, in terms of numbers of people having great- 
ness in imaginative achievement, as well as being 
possessed of the nobler virtues, man’s ability to tap 
the energy of molecules has been fundamental. One 
twentieth of all the men who have ever lived still 
walk the earth today, and to them has now come the 
opportunity to control, not merely the molecular resi- 
dues of atomic forces, but these greater forces 
themselves, with their million-fold larger energy con- 
tent. 

How ridiculous to believe that energy from the 
atom is man’s master, while that from the sun is his 
servant! Atoms have been exploding since the begin- 
ning of time, and all the energy that has given the 
stimulus for life has come from the thermo-nuclear 
reactor that warms our solar system. 

As a matter of fact, the genie of the atom is a 
benevolent, constructive, and very obedient genie, 
whose faults are merely those of his liberators. He is 
inherently no more evil than his brothers who con- 
trol fire or electricity or the comforting radiance of 
the sun. 

So you are wise not to shrink back in any way from 
the stream of life, but to plunge into it eagerly. In- 
stead of yearning for perpetual bucolic simplicity 
which (as most men slightly past the age of retire- 
ment will tell you) is not really what we want after 
all, we must make ourselves increasing masters of 
complexity, and learn to take in our stride things 
that previously seemed difficult or impossible. 

We need to learn to adapt to change. Instead of 
being children playing on a raft anchored in a smooth 
pond, in static equilibrium with their surroundings, 
men must learn to behave like the surfboard rider, or 
the water-skier, poised in dynamic equilibrium as he 
shifts his weight to meet the impacts of all buffeting 
waves that come. Meeting these impacts successfully 
is what brings greater awareness, aliveness, and the 
creative mastery that is at the back of human happi- 
ness. 

Man has always lived among forces that could 
easily overwhelm him. The ability to see involves the 
courage to look. The cave man was frightened as 
thoroughly, and much more often, than we. Every 
living creature has always lived in a balance so deli- 
cate that a slight shift could terminate its existence 
in seconds. Yet the whole of human development has 
taken place under these circumstances. 

(Concluded on page 544) 
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As a means of achieving maximum development of 
human potentialities at every level of individual abil- 
ity, a diversity of educational institutions is essential 


EXCERPTS FROM COMMENCEMENT ADDRESS 


[ n the years ahead those of you receiving degrees 
today are going to hear increasingly lively public 
discussion of higher education. As products of one 
of our greatest universities you will be presumed to 
have some views on the aims and consequences of 
higher education in America. 

One of the most persistent questions you will en- 
counter will be variously phrased: “Who should go to 
college?” “How shall we resolve the conflict between 
quality and quantity?” “How shall we serve the 
ideals of both equality and excellence?” As with so 
many other things, it will be far less important that 
you have pat answers than that you know how to 
think about the questions. 

Even those who are deeply impressed — as I am — 
by the great positive achievements of American 
schools and colleges, over the past century, must 
agree that we have worried all too little about the in- 
dividual of unusual talent or potentialities. 

To make such an assertion, however, is not to 
deplore the unprecedented time and money we have 
devoted to the average youngster. Our kind of so- 
ciety demands the maximum development of indi- 
vidual potentialities at every level of ability; and it 
will serve no purpose to replace our neglect of the 
gifted by a neglect of the generality. We are all too 
prone to such wild swings of the pendulum in our 
national life. Martin Luther said that humanity was 
like a drunken peasant who is always ready to fall 
from his horse on one side or the other; and in that 
respect we Americans are all too human. We must 
learn to see the achievements and shortcomings of 
our educational system in some sort of embracing 
perspective which will permit us to repair one omis- 
sion without creating others. 

How can we foster excellence at the highest levels 
of ability and at the same time provide at all other 
levels constructive opportunities and rewards so that 
every level realizes its full potentialities, performs at 
its best, and harbors no resentment toward any other 
level? There is no single answer. 

A part of any final answer would certainly be some 
revision of the altogether false emphasis which the 
American people are coming to place on college edu- 
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by JOHN W. GARDNER 


cation. This false emphasis is the source of great 
difficulties for us and can only be regarded as re- 
grettable. Properly understood, the college or uni- 
versity is the instrument for one kind of further 
education of those whose capacities fit them for 
that kind of further education. It should not be 
regarded as the only passport to a meaningful life 
or the sole means of establishing one’s human worth. 
And we have come perilously close to that. No won- 
der our colleges are crowded. 

The crowding in our colleges is less regrettable 
than the confusion in our values. Human dignity and 
worth should only be assessed in terms of those 
qualities of mind and spirit which are within the 
reach of every human being. This is not to say that 
we should not value achievement. We should value it 
exceedingly. It is simply to say that achievement 
should not be confused with human worth. 

The more we allow the impression to get abroad 
that only the college man or woman is worthy of re- 
spect in our society, the more we contribute to a 
fatal confusion which works to the injury of all 
concerned. If we permit the confusing assumption 
that college is the sole cradle of human dignity, need 
we be surprised that every citizen demands to be 
rocked in that cradle? 

(Continued on page 546) 





In Knowledge Lies Security 


Education entails obligation for the professional man to use 
his intellect and experience to advance the common account 


FAREWELL ADDRESS 


Win the presentation of the academic degrees, the 
high purpose of this Commencement has been ful- 
filled. It is my privilege to bring to you who have 
graduated here this morning all the good wishes of 
the Faculty, the Officers, and the Corporation of 
M.I.T. — briefly and informally, but with a full meas- 
ure of pride in your accomplishment. No one, it 
seems to me, can participate in Commencement 
without being deeply moved. It makes no difference 
whether you are seniors, or have attained the degree 
of master or doctor. It is our leave-taking and a very 
great moment — one which you will remember all 
your lives. What has taken place here this morning is 
the culmination of so much work, of steadfast persist- 
ence despite frequent disappointment and frustration, 
and the final realization of many hopes and ambitions 
— the reward often of real sacrifice on the part of 
you and your families. The diplomas that you hold 
in your hands are the symbolic evidence of great 
achievement and bright expectation. 

You came first to this campus only a short time 
ago. You flowed in, as it were, from all over the 
world; you came from every state in the Union, from 
Alaska, Hawaii, Puerto Rico. You represented 23 
countries and all the continents. You brought to us 
the variety of experiences, the profusion of cultures 
and traditions and faiths that is the heart of America. 
Yet with all this diversity you had also many things 
in common. You demonstrated unusual qualities of 
mind, with a disposition for mathematics and a great 
motivating interest in science and its applications. 
Each of you gave promise of energy and ambition 
and a sense of purpose. To these qualities it seemed 
to us that you added integrity and firmness of char- 
acter. Your admission to M.I.T. was a privilege which 
you had earned with merit. 

You have been with us really a very short time 
indeed, and today, so soon, you disperse again — 
some to graduate study, others to the wide range of 
occupations and professions that now lie open before 
you. 


Acquiring a Professional Foundation 


Out of this brief experience will have grown life- 
long friendships, and I do believe that you carry 
away the imprint of a great institution of learning 
and the proud heritage of an M.I.T. education. 

You brought to us your talents and we have tried 
to bring them to fulfillment. It has been our aim 
to develop habits of thought and methods of attack 
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to see you through the difficult and challenging years 
ahead. We have done our best to give you a firm 
grounding in mathematics and physics and chemis- 
try. Even with the undergraduate years you began 
to acquire the foundations of a profession. Through 
the humanities you have come to sense the vast 
sweep of great ideas and human problems so that 
you might awake to the wider responsibilities of 
scientists and engineers in modern society. By design 
we have avoided the mere accumulation of factual 
data and preoccupation with those special techniques 
useful today and obsolescent tomorrow. For all our 
efforts we shall be content if only we have succeeded 
in imparting to you the confidence that, even though 
you don’t know the answer to a problem, you have 
within yourselves the resources to attack and to re- 
solve it. 


Crucial Test of Educational Plan 


The crucial test of every great plan of education 
lies in its relevance to the conditions of the age. 
In this sense you may be confident that wherever 
your career may lead, the methods and the principles 
you have absorbed in these years at M.I.T. will 
serve you well. Within the lifetime of you who are 
graduating today there has been an almost explosive 
growth in the technology at our command. So swift 
has been the rise of science and engineering as 
shapers of our society, and of all civilization, that 
many still fail to grasp the breadth and strength of 
their influence. But I believe that we can say to you 
with all honesty that your education is well adapted 
to this world in which you will live. 

One of the sharpest criticisms commonly made of 
your generation is your preoccupation with economic 
security. The only lasting security lies in the power 
that comes from knowledge. Remember, therefore, 
that there is no static frontier of science. You must 
keep pace with its advances. As Dean Harrison told 
you yesterday in his Baccalaureate address, Com- 
mencement no longer marks a sudden emergence 
into full professional status. Education is more than 
ever in this age of ours a continuing process. You 
will never be able to rest solely on the knowledge 
you have acquired, but with this strength you have 
gained you need never fear the progress of science 
nor the innovations of technology. You have invested 
your future in these years at M.I.T. You carry away 
with you today the only wealth that is proof against 

(Concluded on page 548) 
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Physical Science and 


Todays Science — Tomorrows Promise 


SYMPOSIUM ADDRESS 


as prophecy, made at any time in the past two 
centuries, would have been borne out ultimately by 
what followed. The promise of earlier times was that 
certain parts of nature would be understood. Much 
less was it then a promise of depth and breadth and 
unity of understanding, or of the control of nature 
that knowledge gives, or of the humane ends which 
science could serve. Science is the rational founda- 
tion for the practical arts and industries and for 
the physical means for our national defense, but 
they are not all equally well rooted in science nor, 
in the past, has science always been the strong 
partner it might have been in our society. 

There have been giant steps in the history of 
science: Newton’s laws of motion which are the basis 
for the science of mechanics; Maxwell’s equations 
and Faraday’s laws which are fundamental to all of 
electrical science and much of physics; and the he- 
roic work of Max Planck which underlies modern 
quantum physics. Such peaks of achievement have 
justly commanded the respect of following genera- 
tions. But let us not lose sight of the fact that in our 
industrial history the practical arts have produced 
profound changes, often without much help from 
science, 

Tomorrow's promise is that today’s science will 
more rapidly broaden our understanding of nature; 
that it will provide deeper roots for broader seg- 
ments of tomorrow’s life and work; that it will pro- 
vide greater choice and greater opportunity; and 
that it will give sounder means for making the 
choices which will have to be made. 

We who are part of the world of science and tech- 
nology accept as an axiom — based on observations 
from experience — that today’s science is tomorrow's 
promise. The newcomer, however, and those who are 
not themselves a part of science and technology, al- 
though surrounded by it, deserve some understand- 
ing of the methods and results and implications of 
science. And the skeptic must be assured that sci- 
ence and technology have not run their course — 
rather that there is no end to new knowledge and 
no end to its fruitful employment. 

It has been fashionable to speak of the industrial 
revolution and the decades that followed as the times 
when men’s muscles were supplemented or replaced 
or extended by machines. Today it is fashionable to 
speak of electronic brains. Both analogies are attrac- 
tive and both are useful if not pursued too far. We 
will come to an electronics analogy, but let us spend 
a moment first on muscles and machines. The old 
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and familiar example of the increase in man’s ca- 
pacity for doing work is worth recounting for we 
can see, quantitatively, how far we have come. Also, 
we can see, qualitatively, that there is still something 
left to do. The example gives evidence that yester- 
day’s science has shared importantly with technol- 
ogy in building today’s reality. 

A strong man, for a few minutes, can do work at 
the rate of about one horsepower — which means, for 
example, that he can climb a hill 200 feet high in 
about one minute. In sustained effort he could hardly 
do work at one-tenth that horsepower. To overcome 
this limitation, the sciences of mechanics and thermo- 
dynamics, of metallurgy and chemistry and electricity 
have joined over the years in fruitful combina- 
tions. Ingenious engineers have taken from science 
what they needed and could use and have produced 
a great array of machines. The capacities of the lone 
individual for doing work have truly been extended. 
With a small tractor man may control 10 or 100 times 
his former mechanical power. A bulldozer or a large 
earth-moving machine gives him another factor of 
10 or 100. The driver of a large Diesel locomotive 
controls 10,000 horsepower. The master of a large 
ship controls 100,000 horsepower. Thus, in a sense, 
there has been an increase of a millionfold in man’s 
capacity for doing mechanical work. 

In this example, which is not unique, I might 
first have observed that with the conversion of en- 
ergy into useful forms we can now do many things 
which earlier could not have been done at all — or 
only at great cost or inconvenience. But I would 
rather emphasize the factor of 1,000,000 which is a 
measure of achievement, and note the word “con- 
trol” which I have used several times. Control — in 
the mechanical analogy with muscles — is important, 
and in the fields of electronics and communications 
which we are coming to, it is essential. 

The science of the past gives the rational basis 
for the utilities and necessities, the economic ad- 
juncts of our society. In part, it is in the basis for 
the present character of our society itself. Our. posi- 
tion is being advanced — not so much by invention, 
as in the past; invention itself is no longer the crite- 
rion of progress — our position is advanced primarily 
by the novelty of original and unexpected discoveries 
in nature coming from basic research. The science 
of today is more vigorous than it has ever been. If 
science and the most basic research are maintained 
in a healthy state there can only follow a future 
richer and more abundant than the past. 
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I expect you are now impatient. You have heard 
such assertions and expressions of faith before. 
Where, you will ask, can we look for significant 
happenings? And what are they likely to be? The 
answer, of course, is that no one really knows. The 
only thing we can be absolutely sure of from science 
is that there will be greater understanding of the 
world we live in. There will be change and there 
will be improvement. 

Each of us can make his own catalog of changes 
that have taken place over the past years.*Some of 
these are so great and so dramatic that we may tend 
to overlook the more gradual, cumulative importance 
of hundreds of others. I suspect that if some catas- 
trophe were suddenly to undo the cumulative 
changes of the past 50 years — in transportation, com- 
munication, power, accessories, food, medicine, and 
the rest — we could not function as a civilized so- 
ciety. The skills and crafts which nurtured the self- 
sufficiency of our forefathers are largely forgotten. 
But this is the path we are following, and I suspect, 
further, that the cumulative changes in some much 
shorter period in the future will be equally great. 

Now, taking refuge in probabilities, we can make 
some cautious observations and predictions. 

The life sciences, biology and medicine, certainly 
give strong promise of advance and change. The 
sciences of chemistry and physics and mathematics 
are now joined with the life sciences in powerful 
assault on the understanding and control of disease. 

The agricultural sciences are by no means dor- 
mant. Agriculture has drawn from many sources; 
from biology and from chemistry, and from all the 
sciences which have given us machines. Food is not 
a problem to us today. Some day it may be and sci- 
ence will surely meet this challenge. 

The sciences of materials — particularly the phys- 
ics, chemistry, and metallurgy of solid materials — 
have gone forward with extraordinary vigor since 
World War II. Materials in common use whose prop- 
erties are understood range from plastics and fabrics 
unknown a few years ago to ceramics and metal 
compositions with properties previously unattain- 
able. 

Almost everything we use or work with, and all of 
our structures, are made of solid materials. Through- 
out history separate technologies grew up in the 
materials industries without much science to support 
them or to tie them together. But this is no longer 
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Symposium speakers Jerrold R. Zacharias (left) and James B., 
Fisk, ’31 (right), confer with Chancellor J. A. Stratton, °23, 
who presided at Alumni Day Conference. 


the case; we are in a renaissance. We are no less 
interested than before in such questions as the 
strength of structural steel or the ability of some 
materials to conduct electricity, or the magnetic 
properties of others. The changes lie in the point 
of view, in the cohesion of knowledge and in our 
greatly increased understanding. 

Science now asks and finds answers to such ques- 
tions as these: What are the atoms — all of them — 
which make up the solid? How are they arranged — 
or disarranged? How did the arrangement come 
about? And what properties result from the atomic 
arrangement? 

Who would have suspected that one “foreign” 
atom among 10,000,000 “native” atoms —for exam- 
ple, one atom of phosphorous in 10,000,000 atonts of 
silicon — would have a measurable effect on the im- 
portant electrical properties of silicon? Or who 
would have suspected that occasional atomic vacan- 
cies (missing atoms) or dislocations in an otherwise 
perfectly ordered array of atoms in a crystal would 
alter the strength of the crystal by a factor of 10 
or 100? 

Understanding the atomic, the microscopic struc- 
ture and composition of a very few substances in 
nature, is the basis for a whole new industry; solid 
electronics. The family of transistors, and their close 
relatives, have led to improvements; to better ways 
of doing things we already knew how to do. More 
importantly the new devices are leading to change; 
to doing things that were not possible or not feasible 
to do before. 

The new solid-electronic devices and the new 
services they will perform are much to be com- 
mended. And they have been. There is, however, a 
broader philosophical point to make. Increasingly, 
the deep understanding that comes from scientific 
inquiry is preceding technology and leading the way. 
The transistor is a fine example. It came directly 
from enlightened, basic research. Hundreds of useful 
inventions have followed. The same approach — and 
it is being made in many fields today —is part of 
tomorrow's promise. 

Now, for a moment, let us turn to nuclear science 
and atomic energy which are much in the public eye. 
Two obvious and outstanding facts are these: The 
destructive energy available in a single bomb, trans- 
portable by air, has increased a millionfold in 12 
short years; and the energy available from the fission 
of uranium atoms for the production of power is 
likewise concentrated. 

What this energy concentration may mean in 
peace and war is not solely a technical question. I 
don’t propose to discuss it. Let us observe simply 
that nuclear science in the broadest sense is perhaps 
the most active and vigorous field of scientific in- 
quiry today. And let us observe in passing that 
nuclear science also involves intimately one of the 
major new aspects of modern science and technology 
— quick and precise sensing and measuring for the 
control of nuclear energy and for insight into all 
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Exterior view of the Karl 
Taylor Compton Laborato- 
ries which were dedicated at 
ceremonies in the afternoon 
of Alumni Day, June 10. The 
Computation Laboratory is 
housed in the one-story an- 
nex at the extreme left. At 
right the new Compton Lab- 
oratories connect with the 
Dorrance Laboratories of Bi- 
ology and Food Technology. 
The five-story Karl Taylor 
Compton Laboratory will be 
used for teaching physics, as 
well as for research in elec- 


tronics and nuclear science. 


nuclear phenomena. The means of measurement and 
control are largely electronic. 

Closer to home are the interrelated fields of elec- 
tronics and communications and the physical sci- 
ences on which they depend. For this part of my 
discussion it will be useful to turn to analogy again 
for a scaffold to construct the argument. 

A general analogy and perhaps a suitable one for 
the moment is the central nervous system in compari- 
son with the functions which electronics and com- 
munications now perform and which we may expect 
them to perform. In brief, the central nervous system 
performs these functions: Through a variety of sens- 
ing elements it receives information. Information is 
transmitted through the system. The information 
may be stored more or less permanently for later 
reference, stored temporarily, or used immediately. 
Logical operations are performed which we call 
thinking (sometimes non-logical operations are per- 
formed). Signals or commands are then transmitted 
which result in some action. Additionally, there is 
what engineers call “feedback” —some means by 
which the response to a signal or command is moni- 
tored and controlled. 

Thus the human central nervous system provides 
the means by which the activities of all of the parts 
of a man are made to work effectively with each 
other and with his environment. In just the same 
way the various parts of our modern society can 
work effectively together only because information 
can be collected, transmitted, remembered, and used. 
A major achievement and promise of modern elec- 
tronic and communication science is that it provides 
and will continue to provide increasingly effective 
means for these vital information handling functions 
of our society. 

A quantity as important to mankind as information 
deserves to be measured. Science has given us a new 
concept, a new tool, called information theory which 
permits us to measure information and in many situ- 
ations to estimate the size and complexity of the 
electronics and communications job and to tell us 
how efficiently we are doing it. 

But first, some definitions and a few numbers. 
Information can be conveyed in a variety of forms. 
For example, a knock on your door (a pulse of 
sound energy) tells you someone is there. A particu- 
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lar sequence of knocks (or pulses) may tell you who 
it is. Thus, an elementary form of information is a 
pulse of energy, and the smallest quantity of infor- 
mation is a “bit,” such as a single pulse. The term 
“bit” is a contraction of the two words “binary” and 
“digit.” For our purposes it is enough to say that 
a “bit” of information is essentially a “yes” or “no”; 
either a pulse of energy is present at a particular 
instant or it is absent. This is not as strange a con- 
cept as it may at first seem. We have all received 
telegrams and we know that the actual letters and 
words we read did not come over the wire. What 
came were electrical pulses — bits of information — 
arranged in such a sequence that they could easily 
be converted into characters and words. 

Now there is good:evidence that the nervous sys- 
tems work with small pulses of energy and bits of 
information. The language of modern electronic com- 
puting machines is also the “bit.” And when you use 
the dial on your telephone, the dial pulses which 
precede your telephone connection carry the bits of 
information which tell the telephone central office 
what number you want and how to set up the con- 
nection automatically. 

The human mind is said to have ten thousand 
billion neurons and can, presumably, store a com- 
parable number of bits of information. A modern 
telephone exchange or switching center has a mem- 
ory capacity of about 100,000 bits and a large elec- 
tronic computer or business machine has capacity 
comparable to that of a telephone exchange. On the 
other hand, measurements show that a human being 
can absorb only about 40 bits of information each 
second in ordinary reading, whereas electronic ma- 
chines can today operate at a rate of 1,000,000 bits 
per second. 

Thus, we see some qualitative similarities in our 
analogy as well as quantitative differences. The 
analogy also includes some clues for the evolution 
of electronics and communications, and a role for 
the physical sciences beyond their more familiar role 
in materials and in the conversion and uses of energy. 

Electronics and communications deal with “infor- 
mation.” Any information which can be converted 
into electrical form is fair game, and science has 
taught us how to convert almost all kinds of infor- 
mation into electrical form. The native habits of 
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electrons in materials, and the physical effects nowa- 
days recognized as resulting from them, are turning 
out to perform just the functions laboriously sought 
from “electricity” in the earlier communications and 
power technologies. Microphones, transmitters, and 
receivers convert sound into an electrical equivalent, 
or vice versa; photocells and television cameras con- 
vert light into electricity; electronic gauges detect 
and measure otherwise imperceptible mechanical 
motions; temperature, molecular motions, the flow of 
gases and liquids, the thickness of sheets of metal or 
plastic, the disintegrations of individual atoms, and 
the passage of cosmic rays through the atmosphere — 
all can be detected and measured electronically. 
Sensing and measuring is done not only in close 
contact but also at a distance, as in the example of 
radar, where electrical waves, or pulses, together 
with complex electronic gear measure the position 
and velocity of objects many miles away. 

In the handling of information we must discuss 
storage or memory, which I mentioned a moment 
ago. Information, if it is not to be used immediately, 
must be stored or memorized. Sometimes it need be 
stored but a few millionths of a second, sometimes 
very much longer. A tiny magnet, the size of a pin- 
head, can store one “bit” of information; so can a 
whole class of substances called “ferroelectrics” 
which in useful forms are newcomers in the field. 
So, too, can a photographic plate store information — 
and a great deal of it; and so can a speck of “phos- 
phor” such as each of the many specks of phosphor 
which cover the face of your TV tube. 

Information, to be useful, must be available when 
it is needed and be available quickly. If it is not 
already obvious, electronics has one outstanding vir- 
tue. It is fast. Information cannot only be transmitted 
fast, it can be memorized fast and retrieved fast: 
1,000,000 times per second is common practice today. 

In providing the varied means to do these things, 
science has also provided us with the means to ma- 
nipulate the information we have at hand. All of 
the essential and basic logical operations (for ex- 
ample, the arithmetic operations) can be performed 
at these same speeds by combinations of electronic 
devices. The new devices from solid-electronics are 
small, reliable, and efficient, well adapted to their 
new chores in contrast to the devices of a decade ago. 

Next, let us look briefly at the transmission of in- 
formation, a vital part of the job. Communications 
is a highly technical industry, and it is very firmly 
rooted in the physical sciences. Perhaps more than 
in any other industry its science has been cultivated, 
and cultivated in close partnership with its tech- 
nology. The larger promise of science has been met 
and is being met. 

For example, we have all become accustomed to 
telephone calls across the country or, more recently, 
under the ocean with fidelity of transmission equal 
to that of calling one’s neighbor. And although we 
have all seen television pictures which have been 
sent over great distances, few realize the hidden 
complexities of such transmission and interconnec- 
tion. Few realize that the voice now carried by 
cable under the ocean is “repeated” or amplified by 
a factor of 10,000 at each of 50 different points 
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along the ocean floor. The total amplification is a 
very large number. It is 1,000,000 multiplied by 
1,000,000 more than 33 times or in simple terms 
10?°° (a number far greater than the number of par- 
ticles in the universe). But even in this technically 
sophisticated industry the change we see directly 
ahead is greater than at any time in the past. It is 
predicated on what we have learned in the past few 
years from science, from basic research, from new 
understanding, new materials, new devices, new 
methods. 

As you can see from what I’ve been saying, we 
have in hand means to perform each of the simpler 
functions of the central nervous system. In some re- 
spects electronics and communications have the 
edge: they can transmit and handle information much 
faster than a human and they can provide for action 
at a distance. In other respects they are more lim- 
ited: the memory capacity of electronic machines is 
far less than human memory and, although “feed- 
back,” which I mentioned earlier, is used extensively 
in electronic systems, we are just beginning to teach 
machines a more subtle human form of feedback — 
namely, learning by trying. 

The fact that electronic machines are “simple- 
minded” is of course a handicap, but they can afford 
to be simple-minded. They make up in speed much 
of what they may lack in sophistication or flexibility. 
Again there is a factor like 1,000,000 before us; a 
measure of electronic capability, a measure of 
achievement. 

Science and technology have served us well. We 
are now on a high plateau where our material needs 
and our material wants are abundantly cared for. We 
have abundant power to do our heavy work. There is 
no doubt that science can maintain and improve our 
present position and, increasingly, the living stand- 
ards of the rest of the world. 

The challenge, and the promise, is not solely that 
we do these things: rather that we do them well and 
efficiently and do them for the best ends of human 
welfare. The increasing complexities of modern life 
place unusually high premiums on information and 
on its efficient use and, therefore, high premiums on 
electronics and communications. The effective con- 
duct of our national life, of business, of industry, 
and of our national security depends largely on in- 
telligent information, intelligently used. 


Parallel Challenge — Parallel Promise 


Today’s science promises the understanding, the 
materials, the devices, and the methods to meet the 
technical challenge. But science has had little to 
say on the less technical questions of what informa- 
tion is of value and on how the information is to be 
used. So there is a parallel challenge and a parallel 
promise; that today’s scientists, with increased social 
responsibilities in a highly technical world, will pro- 
vide sounder bases for decisions. Science permeates 
and will continue to permeate our society. It is 
important that science extend a firmer hand to so- 
ciety, and important, in turn, that society recognize 
the understanding and the strength that science 
offers. 
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Educational Methods and 


Todays Science — Tomorrows Promise 


SYMPOSIUM ADDRESS 


a November of 1956 the National Science Founda- 
tion made a grant to M.I.T. in support of an effort to 
improve the teaching of physics in the secondary 
schools. A group was established under this grant, 
called the Physical Science Study Committee. It now 
consists of physicists from many universities and 
from industrial laboratories, of high school teachers 
and of educators. It is doubtless for this reason that 
I have been asked to speak on this symposium — 
“Today's Science — Tomorrow's Promise.” How can 
we help fulfill it? It is my intention to report to you 
on our progress to date and on our plans. But before 
I do I must make a point which is stimulated by 
the title of the symposium. 

To many people, science is regarded as a kind of 
seed corn to be grown and hoarded, in case at some 
future time, we need to grow a new crop of tech- 
nology —to give us more —more things, more lei- 
sure, more control over the forces of nature, more 
mechanisms for the besting of our rivals and more 
devices for the confusion of our enemies. But to 
many of us who work in science, in laboratories, who 
work at theory, or teach science to younger men, we 
think of science as a part of our culture. Man is 
different from the lower animals, not so much be- 
cause he uses tools for his betterment; a chimpanzee 
can pile a box on a stool to reach a banana, the 
beaver, the symbol of M.LT., builds his dam of 
things for his own betterment, and the spider uses 
automation. We are different from other animals, 
we hope, in that we are trying to understand our 
world, our universe. We strive to know the meaning 
of the things we see in nature. In many ways, the 
more we try to discern the orderliness of nature, the 
less conspicuous does man become. The great tele- 
scopes — even now the radio ones —seem to make 
us feel less conspicuous in the scheme of things, 
and worse, leave us with those peculiar feelings of 
wanting to know what's out there beyond what we 
see. And in the other direction, toward the small, 
the more we seek to see the tiny things — the atoms, 
their nuclei, the constituents of the nuclei — the 
more we see how difficult it is to think clearly with- 
out having nature herself show us the way. A pro- 
digiously elusive sub sub particle of matter, the 
neutrino, is just beginning to become clear. But I 
would rather understand the role of the neutrino in 
nature than to harness it to make longer tails on 
our cars. 

To return to our subject, the Physical Science 
Study Committee considers itself to be engaged in 
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an experiment of five or more years’ duration. Its 
point of view is expressed in three interrelated aims: 
(1) to present physics as an intellectual and a cul- 
tural pursuit which is part of present-day human 
activity and achievement; (2) to plan a course of 
study in which the major developments of physics, 
up to the present time, are presented as a logical 
and an integrated whole; and (3) to assist existing 
physics teachers, by means of various teaching aids, 
to carry out the proposed program. 

The realization of these aims will require consid- 
erable effort over a considerable period. The Com- 
mittee has studied various approaches in order to 
learn how best to prepare a realistic, effective pro- 
gram. The subject matter will be presented to 
teachers and to students through several media con- 
currently: textbooks, manuals, films and film strips, 
classroom demonstrations, laboratory work, and work 
that a student can do on his own — using what I call 
kits for kids. 

The situation of science in high schools has been 
recently the subject of many discussions both among 
the public and among educators, and is widely 
known. For a brief review of it, attention may be 
focused on three main factors: the student popula- 
tion; the teachers; the curriculum. 

The basic pattern of our high schools was set at 
least 80 years ago. At that time only a few children 


Fig. 1. (left) Blackboard diagram of simple apparatus by 
which pressure of light may be demonstrated. Fig. 2 (right) 
Common form of radiometer at left 
with evacuated tube containing alu- 
minum foil vane supported by 
quartz fiber to form torsion pendu- 
lum for demonstrating light pressure. 








Fig. 3. Simple apparatus for demonstrating waves may be 

made by combining into wooden frame automobile taillight 

(bottom), horizontal window frame with layer of water (center) 

and oiled paper projection screen (top). Battery-driven toy 

motors agitate celluloid balls immersed in liquid to produce 
waves. 


went past the elementary school. A much larger pro- 
portion of children is now attending high school, 
and the total population of children is rapidly in- 
creasing. Forecasts for the sixties, when those born 
during the “baby boom” of the late forties will reach 
high school age, indicate that we shall have some 
9,000,000 students at the beginning of that decade 
and some 12,000,000 by the middle of it, as against 
about 7,000,000 in 1954-1955. We must learn how to 
educate these children. 

The number of qualified high school teachers has 
not been increasing in the same proportion. The de- 
mand for teachers is already greater than the supply 
and is growing fast. This shortage is particularly 
acute in the case of science teachers: industries and 
government projects recruit more and more scientists 
so that fewer are left for the less remunerative jobs 
of teaching. A paradoxical situation has ensued: as 
the impact of science on society is being felt more 
and more, and the demand for scientists is growing, 
the supply of teachers is diminishing. 

The third factor of the science situation in high 
schools is the curriculum. A special survey of physics 
textbooks was carried out by the American Institute 
of Physics, the American Association of Physics 
Teachers, and the National Science Teachers’ Associa- 
tion. Many of the texts were also examined by the 
Physical Science Study Committee. All surveys 
reached the conclusion that high school physics 
courses present too much material, and choose that 
material unwisely. 

Our committee has given careful consideration to 
the possible ways of striking a balance between two 
needs: the need of restricting the material taught 
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in the course to allow time for illustrating the 
scientific method’ and the role of science in our 
culture, and the need of giving to a student a suffi- 
ciently unified, comprehensive, and wide view of 
the whole field of physics, to satisfy his broader 
interest. To help obtain this balance, the committee 
is preparing a course and supplementing it with a 
series of “monographs.” 

The course will present a reduced amount of ma- 
terial, and will not treat it all in the same way. 
Some scientific developments lend themselves to il- 
lustrate the evolution of ideas, the interrelation of 
various fields of human activities, the scope of 
physical science. These will be explored deeply, 
slowly, and thoroughly. The field of optics and 
waves and that of mechanics have been chosen for 
this kind of treatment. Other parts will require 
broader coverage: thus the role of atoms in the 
physical world will be illustrated in many examples 
throughout the course. Other parts will be only sur- 
veyed. In order to stress the unity of physics and 
the coherence of physical ideas, the course will be 
focused toward a unified picture of nature, the 
atomic picture. Thus the student will learn not only 
the physics of the past, but also the physics which 
is being made by men of our generation; which 
is affecting his present and his future; which is 
still an open field one of whose many paths leading to 
the unknown he may elect to follow. 

In the preparation of the tools to implement the 
course the Committee is guided by two sets of 
considerations: 

1. The most effective way of teaching, we believe, 
is to use several methods and media concurrently. 
Some parts of physics, like evolution of ideas, 
mathematical deductions, and so on, can best be 
learned if read over and over repeatedly and from 
several points of view. The significance of physical 
phenomena, on the other hand, will best be under- 
stood if the phenomena are seen over and over again 
repeatedly and from several points of view. And the 
experimental method can be mastered both by seeing 
how demonstrations are prepared and carried out, on 
film and in the classroom, and by actual experimenta- 
tion in the laboratory. 

2. Students learn physics not only through the 
formal teaching, but also by doing physics. Teachers 
must encourage and lead students to work independ- 
ently, to make their own observations, and to push 
forward the frontiers of their knowledge. In the 
classroom the attention of the students must be en- 
gaged so that they listen and see and question and 
discuss. In the laboratory and at home they can do 
and question and discuss, and thus they will learn. 

Among the materials which the committee is pre- 
paring for both teachers and students are a detailed 
syllabus and a textbook, films and film strips, man- 
uals for teachers and for students; suggestions and 
equipment for classroom demonstrations and labo- 
ratory work; kits for students; monographs and 
selected bibliography; questions for tests and exams, 
for use both in the course and for college entrance 
examinations; placards, and so on. 

Let me duscuss the educational films by showing a 
small piece of one, our first effort in trying to learn 
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how to make them. It will come at a time when 
the students will have learned something about light 
and are being shown how experiment and theory 
work together. We do experiments from which we 
make a theory. The theory suggests new experiments. 
We perform the experiments. We modify the theory 
usually as a result of the experiments, and so on. I 
call it right foot, left foot, right foot, left foot — ex- 
periment, theory, experiment, theory, and so on. A 
theory of light predicts that light should exert a 
pressure; that if you put your hand out in the sun- 
light there should be a small force on your hand 
pushing it away from the sun. We will break into 
this film at the point where our lecturer, Professor 
Thomas F. Jones, Jr., ‘40, of the Department of 
Electrical Engineering, is about to demonstrate this 
incredibly small effect. 


Film 


Now what is good and what is bad? 

First, our man with the incredible name of Pro- 
fessor Tom Jones, a wizard electrical engineer, is a 
warm human. He is not a gnome, a “quiz kid,” or 
a “drip.” His accent helps to set the pace and his 
enthusiasm is real. For this particular apparatus 
his enthusiasm is not as great as mine, because I 
built it. But his is greater in the next version, which 
we have already made. In fact, at the time of mak- 
ing this film there were only a few score of people 
in the world who had witnessed — as you just have — 
the direct effect of a force exerted by a beam of 
light. But that statement is not quite correct. Every 
one of you has at some time looked up into the 
heavens at the stars. The big stars are held in bal- 
ance by the pressure of light. Let me explain this. 
The heavenly bodies hold themselves together by 
a force called gravitation, which is small for small 
planets like earth and large for stars like the sun. 
There must be an opposing force or it would col- 
lapse to a point. For stars like our sun, this outward 
opposing force is due to a gaseous pressure just 
like air pressure only greater. Now in the large stars, 
say five times our sun’s mass, the gravity is so great 
that the gas pressure is not enough to hold it out. 
The stars contract, therefore, getting hotter and 
hotter up to a point when the light pressure builds 
up enough to keep them puffed out. Thus this seem- 
ingly trivial effect, that we were stimulated to learn 
because of the theory, turns out to be one of the 
major structural elements of the universe. As a 
girder is to a bridge, so is light pressure to a star. 

There are obvious defects. The film is not in good 
enough focus to see a diagrammatic view of the 
apparatus by looking at the apparatus. A blackboard 
diagram might look like Fig. 1 (page 501). A medium 
close-up view of the apparatus might look like Fig. 2. 
There are other obvious faults but never mind. 

Let's look at what we are doing with apparatus. 
First, I would like to remind you that all motions 
are guided by the laws of waves, not just light and 
sound. Everything that we know about moves as if 
it were a wave — you, me, the atoms, the electrons, 
everything. The wave nature of everything was first 
formulated in 1926 by Schrédinger, Heisenberg, and 
Born, and we are just getting around to admitting it. 
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Fig. 4. Ripple tank picture showing circular waves produced 
by single source disturbance. 





Fig. 5. Two sources of disturbance operating in phase produce 
two separate circular waves whose resultant is as shown here. 





Fig. 6. Ripple tank apparatus used to demonstrate phase 

changes at the null positions of two wave sources. The phase 

changes can be seen along straight lines radiating from the 
common center. 


So we want to enable people — not just engineers 
and scientists — but lawyers and doctors and poli- 
ticians, too, to know what a wave is like, without 
any mathematics. So we don't just say, “Drop a stone 
in a pond.” We want to explain the whole host of 
wave phenomena that are around us all of the time. 
We have to do this with apparatus that costs practi- 
cally nothing -—-that the kids can build and the 
schools can use. Such a device is known as a ripple 
tank. A well-known apparatus company makes one to 
(Concluded on page 550) 
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Toward the Second Hundred Years 


NINTH ANNUAL REPORT 


l HAVE come to cherish this annual opportunity which 
you give to me to talk about the Institute, to discuss 
with the candor possible only in the intimacy of the 
family circle our plans and aspirations, our failures 
and successes. Such a discussion is all the more ap- 
propriate and productive because of the exceptionally 
constructive and mature relationship which exists be- 
tween the Institute and its Alumni. 

At M.I1.T. we do not have, nor do we need, the 
academic side-shows, the big-time athletics, the 
alumni whooperamas which are sometimes employed 
to entertain college alumni. Instead, we have a great 
tradition of putting education first, an austere tradi- 
tion, perhaps, but one that has given this institution 
a style and personality and special excellence, and 
which wins for it a brusque loyalty that has the depth 
of a professional allegiance rather than the shallow 
emotion of a sentimental attachment. This is the 
M.I.T. style that prompts a reticent but uniquely 
authentic loyalty, and that gives our corporate life 
an exceptional integrity, coherence, and fellowship. 

In making my annual report to Alumni, it is only 
fitting for me to acknowledge the splendid manner 
in which the Association and its officers support the 
Institute, and to pay tribute to all who have worked 
so ceaselessly and energetically to help achieve Tech- 
nology’s objectives. This year your President, Theo- 
dore T. Miller, ’22, has travelled far and wide in ad- 
vancing the Institute’s aims. He has visited many 
M.IL.T. clubs, has taken a most active part in two 
Regional Conferences — one in Tulsa on February 2, 
and the other in Chicago on February 16 — and has 
been a most effective emissary for the Institute at 
the “M.I.T. Week End in Havana” toward the end 
of February, and the “Ninth Annual Fiesta” in Mex- 
ico City in mid-March. In addition, he has been a 
most effective member of the M.I.T. Corporation and 
richly deserves our thanks. 

To follow precedent, let me first report briefly on 
gifts, finances, and placement. This year, total gifts 
and bequests will exceed nine million dollars, giving 
us an average annual gift total for the last five years 
of $7,500,000 per year. 

The book value of our entire invested funds now 
totals $89,000,000, up $6,800,000 over last year. The 
market value stands at $129,700,000. We are presently 
earning 6.27% on the book value of our invested 
funds. Despite this gratifying increase in endowment, 
the Institute’s endowment on a per-student basis is 
still about half what it should be, and we have no 
margin for growth. I do report with pleasure that we 
will end the year with a balanced budget. 

Demand continues high for our students. The mean 
of the salaries offered bachelor’s this June is about 
$470 per month base pay; for master’s, $565; and 
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doctor’s degree graduates have ranged from $625 to 
$875. 

And now with these vital statistics recorded, let me 
turn to other matters. 

Several weeks ago, the College of William and 
Mary held a convocation in honor of William Barton 
Rogers, its distinguished alumnus who was M.I.T.’s 
first president. The occasion of this convocation was 
the 75th anniversary of Rogers’ death. He collapsed 
and died on May 30, 1882, while addressing the In- 
stitute’s graduating class. Today it is appropriate that 
we at M.L.T. note this anniversary and pay our tribute 
to the educational innovator and pioneer who 
founded this institution, defined its special mission, 
and endowed it with the philosophy, and personality, 
and form which characterize it today. 

The founding of M.I.T. came about, in part, as a 
protest against the rigidities, the frozen classical 
formulas of then existing institutions. It came about 
in part as a response to new needs of an evolving 
industrial society. In part, it was an expression and 
projection of Rogers’ clairvoyant reading of the fu- 
ture, the place that science would have in this future, 
and the new mode of education appropriate to this 
future. 

It is important to M.I.T.’s present and future for 
us to keep clearly in mind these influences and break- 
throughs in its past. We should regularly ask our- 
selves whether we still have the courage and 
imagination to innovate and to break with tradition. 
We should be watchful that we do not become the 
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Technology's progress in 
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prisoner of a rigidity and classicism of our own mak- 
ing. We should keep always before us as an ideal 
Rogers’ vision of education constantly anticipating 
and adjusting to the needs of the future rather than 
being geared to a society that has been left behind. 
An institution such as M.LT., if I may paraphrase 
Alfred North Whitehead, preserves its vigor so long 
as it harbors a real contrast between what has been 
and what may be; and so long as it is nerved by the 
vigor to adventure beyond the safeties of the past. 

These reflections about our past and about our 
founder and his spirit lead us naturally and forthwith 
to a discussion of our institutional future. How can 
we continue to venture beyond the safeties of the 
past? How can we continue to exhibit the boldness 
and foresight of Rogers? 

These questions are particularly apt since M.L.T. 
will soon reach its 100th birthday, that milestone 
occurring in 1961, a short four years away. Plans are 
already afoot to make this a memorable milestone, 
thanks to a committee under the chairmanship of 
John J. Wilson, ’29, and I call now on all parts of the 
M.I.T. family to begin preparations for this celebra- 
tion. I submit, however, that the most telling way to 
make this occasion meaningful and important will be 
for us to move ahead on every front during the next 
four years so that we may celebrate our 100th birth- 
day with a sense of new accomplishment and height- 
ened effectiveness, and with the satisfaction of feel- 
ing then that M.LT. is ready for a second hundred 
years, a second hundred years greater even than its 
first. 

As we begin now to ready M.I.T. for its second 
hundred years, what are some of the tasks we must 
accomplish and what are some of the evolving needs 
of our society that we must seek to meet? Of the 
many, let me suggest ten as typical of the opportuni- 
ties ahead. 

Item number one is the opportunity to make im- 
portant new advances in engineering education. I am 
convinced that here M.I.T. has one of the greatest 
educational opportunities in its history. Our ad- 
vancing industrial society in the United States, to- 
gether with our world responsibilities, now require 
of our engineers a new order of professional excel- 
lence, breadth, and versatility. Our nation asks of its 
engineers that they be more than technicians or nar- 
row specialists, that they henceforth have a deeper 
grasp of the scientific principles and concepts funda- 
mental to their understanding of nature and a broader 
foundation of liberal education fundamental to their 
understanding of man. 

In the second half of the last century, when men 
like Rogers were establishing engineering education 
in the United States, engineering schools were char- 
acterized by bold educational experimentation and 
innovation. In the first half of this century, while 
growing in competence and skill, our system of engi- 
neering education in the United States, except in a 
few specific fields, was less responsive to change. 

Today there is a renaissance and M.LT. is leading 
it. The changes which are taking place include the 
introduction of more basic science, the realization 
that professional competence can no longer be 
acquired by undergraduate study alone, earlier in- 
troduction of professional subject matter in the un- 
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Philip M. Morse, left, will direct the new Computation Center 

which, in a way, is modern counterpart of the differential an- 

alyzer developed by Vannevar Bush, ’16, (with glasses). Presi- 

dent Killian joins in dedication ceremonies as Thomas J. 

Watson, Jr., right, pushes button putting computer into official 
operation. 


dergraduate curriculum, a recognition that new 
engineering sciences now require formulation and 
greater emphasis on graduate study. 

Item number two is the opportunity before us at 
the Institute to break new ground in undergraduate 
education. I believe that a strong undergraduate pro- 
gram is an essential part of M.L.T.’s mission and that 
in the future we should be as innovating and pace- 
setting in this part of our program as we have been 
in the past and as we have been in recent years in 
graduate education. This undergraduate program 
should have academic standards as high as can be 
found in any educational institution. It should take 
full advantage of our opportunity to educate men 
and women who understand both the liberal and the 
practical significance of science in our society, whose 
education is adequate for modern social needs, both 
with respect to its high scientific and technical level 
and with respect to the breadth of knowledge and 
interest it engenders. 

In his stirring Arthur D. Little lecture last month, 
Edwin H. Land, Fellow of the School for Advanced 
Studies, placed persuasive emphasis on the oppor- 
tunity which great universities have, really to break 
with old patterns and to give full opportunity to the 
latent creative capacities of their students. Young 
people, he said, come to college harboring within 
themselves an aspiration toward excellence or great- 
ness, and too often this image is blurred by their ex- 
perience in college and they discouragedly accept 
lesser goals for themselves. At M.I.T. we possess one 
of the most highly selected student bodies in the 
world, made up of students competitively picked 
from all over the world. To cite one bit of evidence, 
if we add together the recipients of national scholar- 
ships and fellowships given by National Merit, Gen- 
eral Motors, and the National Science Foundation, 
we find that more recipients elect to study at Harvard 
and M.LT. than any other institutions. As one of our 
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Faculty members has remarked, we have a breath- 
taking opportunity to achieve a really close imped- 
ance match between this great student body and our 
great Faculty, to make available to our undergrad- 
uates in greater degree the stimulus, the imaginative 
leadership, and the example of excellence presented 
by men who are outstanding not only as teachers but 
in their professional accomplishments. 

A university has many functions. As Woodrow 
Wilson once said, it must serve the nation as its organ 
of recollection, its seat of vital memory. Through its 
creative activities, it is one of the major means for 
shaping the nation’s future. But it has another vital 
function, and this it especially performs at the un- 
dergraduate level. It should be a bureau of standards 
for its students’ sense of excellence, their taste and 
their values. We should be able to say of every great 
college, to use a line from Robert Frost, “it asks of us 
a certain height.” This I hold to be one of the prime 
responsibilities of our undergraduate program at 
M.LT. 


Engineers Need More Science 


Item number three is the need to find a solution to 
the increasing demand on the part of our engineering 
students for more science. Increasingly, large num- 
bers of these engineering students wish to and are 
encouraged to study physics and mathematics three 
or four years or more. Inevitably the rank and file of 
engineering undergraduates will require on the aver- 
age three years of physics and mathematics rather 
than the two now prescribed. This is a highly desir- 
able trend, but it imposes severe teaching burdens 
on our School of Science which we have not yet ade- 
quately found a way to meet. Especially do we need 
to find the funds to handle this teaching load and 
opportunity effectively. This is but one of the unfold- 
ing needs we have in our flourishing School of Sci- 
ence. 

Item number four in this program for getting ready 
for the second century is the need to round out the 
program of our School of Humanities and Social 
Studies. In recent years, as you know, we have ex- 
tended and deepened our curriculum and resources 
in this School, and our undergraduate program has 
commanded attention and admiration throughout the 
academic world. Now, in order to realize fully on 
this program, to stabilize and insure its high quality, 
and to bring the School to full maturity, we seek to 
continue the evolution of a School of true profes- 
sional status and to develop first-rate new programs 
in the fine arts and political science. Perhaps ulti- 
mately we may wish also to add a strong program in 
the history of science and technology. 

Item number five is the exciting opportunities 
opened up by our School of Industrial Management 
which Alfred P. Sloan, Jr., 95, founded. This spring 
we held a highly successful convocation marking the 
fifth anniversary of this School and pointing up the 
power and potential inherent in a wedding of tech- 
nology and management. By our hundredth anniver- 
sary we can forecast that this new School will have 
realized the great promise of its first five years, not 
only in terms of its own professional program but in 
terms of its interrelations and influence with other 
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schools of the Institute. Already, M.I.T. engineering 
students are choosing more management subjects as 
professional electives in engineering courses, and 
there are emerging opportunities to formulate new 
courses and research programs which achieve an 
amalgamation of the engineering and management 
points of view. Already the School of Industrial Man- 
agement and the School of Humanities and Social 
Studies work closely together, but out of this symbio- 
tic relationship are appearing new opportunities for 
each to strengthen the other and for our total effec- 
tiveness in social studies to be substantially enhanced. 

Item number six is the exceptional opportunity 
that we have at the Institute to prepare graduates 
for foreign service, especially in engineering. The 
United States needs more professional men who 
have the understanding and orientation to accept 
assignments in foreign service both for industry and 
for government agencies operating internationally. 
The resources of our Center for International Studies 
afford a first-rate opportunity, if we can exploit it, 
to introduce a selected number of engineers to for- 
eign studies and to give many more a better under- 
standing of foreign affairs and peoples. Perhaps the 
greatest shortage we have in the United States today, 
greater even than the scarcity of scientists, is pro- 
fessional men who have the orientation and prepara- 
tion to represent this nation effectively in operations 
abroad. 

Item number seven is the need to care adequately, 
through our School for Advanced Study, for the 
growing demand for postdoctoral study at the Insti- 
tute and to make adequate provision for an increased 
number of visiting scholars. 

Item number eight is to create, in our flourishing 
School of Architecture and Planning, a program of 
urban studies and research which can contribute 
toward a better understanding of the problems in- 
volved in rebuilding and replanning our cities to 
cope with congestion, decay, and the great impact 
of population growth. 

Ninth in this list of opportunities and needs is a 
program to make our dormitories more effective 
components of our over-all educational program. 
Last year I reported on the recommendations of the 
Ryer Committee on the development of our dormi- 
tory system. These recommendations, plus other 
plans under development by the Office of the Dean 
of Students, are directed toward searching out new 
ways to make the dormitories realize their full poten- 
tial as the “Sixth School” in our educational program 
at the Institute. Especially do we wish to find the 
means to increase the number of Faculty residents 
in the dormitories and thus to achieve our own in- 
digenous version of a tutorial plan. 

In connection with our athletic facilities, I am 
happy to be able to report to you that the Institute 
started construction this week on twelve new tennis 
courts, six fast-drying ones for match play and six 
all-weather ones. Arrangements have been made for 
M.IL.T. to buy the Cambridge Armory from the 
National Guard and we shall use this new acquisi- 
tion as a gymnasium. I am also glad to be able to 
report to you that ground will be broken, probably 
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C ARDINAL events and graying Alumni were much in 
evidence as the school year came to a close at 
Technology. To the usual activities of Commence- 
ment Day and Alumni Day a number of innovations 
were added this year. The Institute now has a mace 
for use on ceremonial occasions; a gift from the Class 
of 1907, it was designed and made by Leverett H. 
Cutten, 07. The new Karl Taylor Compton Labora- 
tories were dedicated, the Computation Laboratory 
was put into operation, and a nuclear reactor under 
construction was visited. A special feature of Alumni 
Day was a concert by the Boston Pops Orchestra in 
Kresge Auditorium to conclude the day's events in 
appropriate tone. 


Events of Senior Week 


As usual, the events of Senior Week initiated the 
activities at the end of the school year which cul- 
minated in Commencement Day, June 7, and Alumni 
Day, June 10. Following completion of their final 
examinations, members of the Class of 1957 held 
their Senior Class Banquet in Rockwell Cage, begin- 
ning at 6:30 p.m. on Friday, May 31. The Senior 
Class Party was held in the evening of Saturday, 
June 1, and Sunday was “M.I.T. Night” at the Boston 
Pops Orchestra, where members of the Class of 1957 
went to Symphony Hall for the light and spirited 
music for which Arthur Fiedler has won renown. 
On Monday evening, members of the graduating 
class left Rowes Wharf for the Senior Class moon- 
light cruise. Tuesday evening, June 4, the Class held 
its annual commencement formal ball at the Shera- 
ton-Plaza Hotel in Boston. The remaining events of 
Senior Week were given over to R.O.T.C. Commis- 
sioning Exercises, and the Baccalaureate Service on 
Thursday, June 6, and to Commencement on Fri- 
day, June 7. Thus ended an active round of social ac- 
tivities in which, for the last time, members of the 
Class could be sure of seeing their classmates as an 
entire group in full strength. 


Time Capsule 


At 2:00 p.m. on Wednesday, June 5, President 
James R. Killian, Jr., ’26, assisted by Professor Harold 


Mrs. James R. Killian, Jr., John W. Gardner, 
Commencement speaker, Malcolm M. 
Jones, 57, and Vannevar Bush, ’16, 
at Commencement Day lunch- 

eon in the Great Court. ® 
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A TECHNOLOGY REVIEW REPORT 


E. Edgerton, ’27, of the Department of Electrical En- 
gineering, deposited a “time capsule” in a concrete 
protective container in the ground adjacent to the 
Karl Taylor Compton Laboratories. The time capsule 
was planned and prepared by Professor Edgerton as a 
means of acquainting future generations with our 
way of life in 1957. The time capsule, about 10 
inches in diameter and about 24 inches long, con- 
tains instructions not to open it before the year 2957. 
The capsule is made of glass and articles contained 
in it are sealed in a protective atmosphere of argon. 
Also in the capsule is a small bottle of radioactive 
carbon 14, with a half life of 5,600 years. The amount 
of radioactivity has been calibrated and marked on 
the bottle. When the capsule is opened 1,000 years 
hence, the reduction of radioactivity can be accu- 
rately measured. 

The capsule contains writings of the late Karl 
Taylor Compton, a cryotron, a tonic bottle (empty), 
a mug, five mint coins placed in a plastic cube by 
the First National Bank of Boston, documents, scien- 
tific relics, copies of Boston newspapers, and other 
items giving some idea of the status of technology 


Students, Alumni, Corporation, Faculty, Staff, and guests are 
represented in these two views made at year-end activities. 
Certificate of Honorary Membership in the Alumni 
Association is presented to Miss Olive 
Barnard by President Theodore 
T. Miller, ’22. 








Pierre Joseph deMarcken deMerken, ’57 (extreme left), and brother Louis Marie deMarcken deMerken, °57 (extreme right). Both 

received R.O.T.C. commissions as well as S.B. degrees at this year’s exercises. Center view shows, in reading order: Colonel 

Charles M. McAfee, Jr., Professor of Military Science and Tactics; Captain Joseph S. Lewis, Professor of Naval Science; Rever- 

end J. Edward Nugent, and Reverend Robert C. Holtzapple, Religious Counselors; and Colonel Harmon Lampley, Jr., Professor 
of Air Science. 


and science as of the year 1957, when the capsule 
was deposited. 

The idea of the time capsule occurred to Dr. 
Edgerton in recent visits to Greece and other Med- 
iterranean countries where it was customary to de- 
posit material for the edification of generations to 
come, long after buildings and other physical struc- 
tures had vanished. 


R.O.T.C. Commissioning Exercises 


Joint Commissioning Exercises for the Institute’s 
Reserve Officers’ Training Corps were held on June 6 
at 10:30 a.m. in Kresge Auditorium. As they have 
done so well in the past several years, the Needham 
High School Band provided stirring band music on 
this important occasion, and they performed mag- 
nificently. The Reverend J. Edward Nugent, Relig- 
ious Counselor at M.I.T., opened the exercises with 
an invocation. 

Speaking on behalf of the Institute, J. A. Stratton, 
’23, Chancellor, welcomed the guests and extended to 
them greetings from President Killian, the Corpora- 
tion, and the Institute Faculty. Dr. Stratton said the 
Institute was proud to acknowledge its debt to the 
defense of this country, and he recalled that, in two 
World Wars, the Institute had played an important 
role, not only in training men for military assign- 
ments, but also in conducting key research for various 
national defense projects. 

In connection with the Institute’s contribution to 
national defense, Dr. Stratton mentioned particularly 
the work of the Instrumentation Laboratory, under 
direction of Professor C. Stark Draper, ’26, which may 


The light-hearted brigade of 1957 charges for diplomas. 



















well be regarded as a key to the guidance and control 
of our current missile program. Dr. Stratton also men- 
tioned the tremendous contributions to national 
defense being made at the Lincoln Laboratory, espe- 
cially with regard to early warning systems against 
enemy aircraft. But he also added that individuals of 
the Institute’s Faculty and staff are making contribu- 
tions as well, in the conduct of research projects, in 
serving on various committees, and in conducting 
consulting activities. 

Speaking of the assembled cadets, Dr. Stratton ex- 
pressed pride in those about to receive R.O.T.C. 
commissions. These future officers, he said, have dem- 
onstrated abilities as leaders and have completed a rig- 
orous program of study. “We have every anticipation 
and every right,” said Chancellor Stratton, “to expect 
that these young men will serve their country well in 
the future.” 

Dr. Stratton introduced the guest speakers repre- 
senting the three branches of the Armed Forces: 
Major General Edward H. Underhill, Commanding 
General of the Eastern Air Defense Force who ad- 
dressed the cadets on behalf of the Air Force; Briga- 
dier General Charles C. Calloway, Commanding 
General, Quartermaster Research and Development 
Command who addressed those receiving commis- 
sions in the Army; and Rear Admiral John A. Snack- 
enberg, Commandant of the First Naval District. 
Since the Naval R.O.T.C. unit at M.I.T. is but one 
year old, no commissions were awarded in the Naval 
Reserve. 

General Underhill’s message was addressed pri- 
marily to the cadets, rather than to the parents and 
guests who took part in these ceremonies as spec- 
tators. All of us are aware, said General Underhill, of 
the present extremely critical international political 
situation. We are assembled here primarily because 
of this unfortunate state of affairs. But we are also as- 
sembled because recent changes in the weapons of 
war place new and increased responsibilities on those 
engaged in the Nation’s defense. There is now no 
geographical barrier to air power. We—and our 
enemies — can strike anywhere in the world where 
force is needed. But this does not eliminate the prob- 
lem of personnel. The Air Force needs good and 
thoroughly trained leaders with backgrounds in tech- 
nology if we are to have a professional fighting force 
in being. 
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The United States desires to have and maintain a 
professional force adequate for our defense needs, but 
the fulfillment of this object by means of modern 
weapons places heavy demands on all of us. 

General Underhill then outlined what the Air 
Force could offer those who entered its service. It 
offers hard work, much responsibility, opportunity to 
use initiative and one’s professional training, and it 
provides satisfaction for doing the tasks that need to 
be done. Moreover, General Underhill said, the Air 
Force offers membership in a fine organization. 

But the requirements of the Air Force are equally 
severe. The Air Force expects its officers to accept 
heavy responsibility; it expects them to use their 
brains and to show initiative. It also demands a great 
deal of loyalty. It needs — and wants — those persons 
who show these attributes and who wish to be part 
of a fine organization. But it has no interest in re- 
cruiting those who do not have such characteristics. 
Finally, General Underhill (who attended classes at 
M.LT. as a student in the Lowell Institute School) 
congratulated those cadets who were about to re- 
ceive their commissions. 

Speaking on behalf of the Army, General Calloway, 
32 years a soldier, expressed the belief that the Na- 
tion as a whole recognizes that the military forces 
must became an indispensable part of our way of life 
as this is now molded by international events; there 
will be fearful consequences otherwise. The United 
States is, by nature, a peaceful and peace-loving na- 
tion. For this reason we have, in the past, tended to 
regard the military services somewhat indifferently. 
As a result, we have been caught unprepared in a 
number of crucial periods in our history, including 
our forced entry into two world wars. He mentioned 
General Maxwell Taylor's observation that, although 
the sad, treacherous events of Pearl Harbor left us 
with a determination not to allow repetition of the 
unpreparedness with which the Japanese attack 
found us, we still were not ready for the Communist 
invasion of Korea in 1950. 

General Calloway remarked that the present threat 
to the United States — and the Free World generally 
— was clear for all to discern, and reminded the audi- 
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James M. Barker, 
07, member of the 
M.1.T. Corporation, 
gives some good 
advice to the grad- 
uating class on be- 
half of the 50-year 
class. Urging the 
new graduates to 
view problems 
broadly, Mr. Barker 
also attacked the 
“us - engineers - 
don’t - need - no - 
English” concept 
and admonished 
graduates to master 
the English lan- 
guage. 





Theodore T. Miller, ’22, leads Commencement procession fol- 
lowed by Reverend George O. Ekwall, ’18, who gave the in- 
vocation, and John W. Gardner, Commencement Speaker. 


ence that unpreparedness in any future war would 
have vastly more drastic consequences than anything 
possibly could have had in the past. 

The deterrent to future war is a show of real mili- 
tary strength, said General Calloway. We cannot bluff 
or make threats we do not intend to carry out. In one 
way, the gathering in Kresge Auditorium is a mili- 
tary conference which helps to assess our need for 
national security through build-up of the Reserve Of- 
ficers’ Training Corps. 

Finally, in addressing the cadets, General Calloway 
congratulated them for having done their work at the 
Institute and in the R.O.T.C. program well, and re- 
minded them of the great opportunity to serve the 
United States as they become commissioned officers. 

Although the Institute has a Navy R.O.T.C. unit, 
this has been put into operation only last fall and, 
accordingly, no Navy commissions were awarded. 
However, the Institute was pleased to have the Navy 
represented in these exercises by Rear Admiral John 
A. Snackenberg, Commandant, First Naval District. 

Admiral Snackenberg expressed his happiness at 
the opportunity to say a few words to the R.O.T.C. 
Class of 1957. He stated that a word we are hearing 
with increasing frequency is that of “survival.” We 
tend to think of survival in the sense of mere exist- 
ence, rather than that of outlasting or outliving some- 
thing or some group of persons. But it is essential that 
we outlive and outlast Communism, if the Free World 
is to last. Thus, survival comprises our major objec- 
tive, and our system of government must outlast and 
outlive that of Russia. 

Whether we shall survive, and how well we can, 
depends in substantial measure on the young men 
who now constitute our defense team. It is clear that 
our military forces can help solve the problem of 
survival, and the young men, such as those who re- 
ceive their commissions this year, will be of incal- 
culable assistance in achieving this end. 

Admiral Snackenberg reminded his audience that 
Reserve officers have great responsibility, for the 
United States places great reliance in having a large 
corps of Reserve officers. The need for citizens of the 
United States to serve their country is not a new one; 
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Honored guests at the head table at the President’s luncheon, 


in reading order, were: Bryant Nichols, 07; Miss Stephany Gardner; Malcolm M. Jones, ’57; Mrs. George O. Ekwall; J. A. Strat- 
ton, 23; Mrs. J. R. Killian, Jr.; John W. Gardner, Commencement speaker; and President James R. Killian, Jr., 26. 


it was anticipated by President Washington who rec- 
ognized the need for each person receiving the bene- 
fits of the Nation, to serve it in some capacity. 

In becoming members of the Armed Forces, Ad- 
miral Snackenberg reminded the cadets that they 
would be serving in a great and ancient tradition. The 
Army and Air Force will expect significant deeds 
from those who receive their gold bars at the Com- 
missioning Exercises; in a relatively short time, the 
Navy too will graduate members of the Reserve Of- 
ficers’ Training Corps. Admiral Snackenberg con- 
cluded by expressing confidence in those who end 
their training period this June at the Institute. 

The.oath of office was administered to the cadets 
by Colonel Harmon Lampley, Jr., Professor of Air 
Science. Colonel Charles M. McAfee, Jr., who leaves 
his M.I.T. post as Professor of Military Science to 
take up new duties as executive officer in Hawaii this 
summer, assisted in presenting the commissions. Gen- 
eral Underhill then presented each man with his com- 
mission as second lieutenant in the Air Force, and 
General Calloway presented commissions in the 
Army Reserve. At this time 91 Army, and 27 Air 
Force Cadets received commissions. In addition, 31 
in the Class will receive Army commissions and 12 
will receive Air Force commissions by summer's end. 

The Needham High School Band then played the 
National Anthem, and the Commissioning Exercises 
were concluded with the benediction given by the 
Reverend Robert C. Holtzapple, Jr., Religious Coun- 
selor at M.L.T. 

As the cadets — now commissioned officers in the 
Reserves — left Kresge Auditorium with their friends 
and relatives, many a camera clicked on the adjacent 
green, and a new crop of gold bars could be seen 
being pinned on the shoulders of more than 100 
newly commissioned second lieutenants. 











Two brothers, who received their degrees at Com- 
mencement Exercises also received commissions at 
the Commissioning Exercises on Thursday. They are 
Pierre Joseph deMarcken deMerken, who will enter 
pilot training upon call to active duty, and Louis 
Marie deMarcken deMerken, who will enter the Air 
Force with Engineering Specialties. 


Baccalaureate Service 


About 2:30 p.m. on Thursday, June 6, members of 
the graduating class began to assemble in a double 
column in Briggs Field west of Kresge Auditorium, 
while parents and friends made the more usual en- 
trance to the Auditorium for the Baccalaureate Serv- 
ice. When students, in caps and gowns, had formed 
columns, class marshals conducted the graduates into 
the Auditorium, a few minutes before 3:00 p.m., for 
the traditional services for those receiving bachelor 
degrees. 

In the organ prelude, David Johnson at the Holt- 
kamp organ played selections by Johann Sebastian 
Bach, Ralph Vaughan-Williams, and César Franck. 
The “Festival Processional” by Richard Strauss and 
the “Solemn Processional” from the Water Music 
Suite by George Frederick Handel were played as 
members of the Class of 1957 entered the doors of 
Kresge Auditorium. 

President Killian opened the services with an in- 
vocation based almost entirely upon Gilbert Murray’s 
translation of an ancient Greek prayer asking for 
guidance in moral conduct toward one’s fellow man. 
After the invocation, the audience sang the hymn, “O 
God, Our Help in Ages Past” by William Croft. The 
scripture reading was given by Henry E. Salzhauer, 
President of the Class of 1957. Richard W. Knapp, 
Class of 1957 Organist, played the “Toccata” from 


Honored guests at the President’s luncheon on Commencement 
Day included, left to right: Ray P. Dinsmore, ’14; Charles M. 
Wareham, °16*; Carl L. Svenson, ’19; Walter C. Eberhard, 
14°; Mrs. Herman Klugman; Herman Klugman®; Miss Olive 
Barnard*® ; and Miss Doris Peabody.* Nearby, at right is Ar- 
thur L. Townsend, ’13,* and F. G. Fassett, Jr. Those marked 
with asterisk reach retirement status as of July 1. 

















rat- President Killian (this page) seems to be addressing Dr. Killian 
(opposite page) at Commencement Day luncheon. Others shown are: James M. Barker, ’07, Mrs. J. A. Stratton, Vannevar Bush, 
16, Mrs. Theodore T. Miller, Reverend George O. Ekwall, ’18, Mrs. Bryant Nichols, and Theodore T. Miller, ’22, President of 


the Alumni Association. 


m- 
at Symphony V, by Charles Marie Widor, as organ in- 
- terlude. 
fer The Baccalaureate address, entitled “The Stream 
_ of Life,” was given by George R. Harrison, Dean of 
\ir the School of Science. The Review is pleased to re- 
produce this important message to graduates on page 
491. 
Prayer was offered by President Killian, the audi- 
ence joined in singing “A Mighty Fortress Is Our 
of God” by Martin Luther, and President Killian con- 
le cluded the ceremonies with the benediction. The 
n, graduates left the Auditorium to recessional organ 
- music which included “Trumpet Tune” by John Stan- 
7 ley, “Processional in G” by John Stanley, and “Proces- 
d sional from Judas Maccabeaus” by George Frederick 
to Handel. The postlude was “Prelude and Fugue in G 
od Minor” by Dietrich Buxtehude. 
or 
' Commencement 


n Weatherwise, Commencement Day, Friday June 7, 
c. began with a poor start. Early in the morning heavy 
d rain threatened to dampen the holiday spirit some- 
c what. But by 10:30 a.m. when the Exercises got 
s under way, the sun broke out occasionally, although 
f the sky was still overcast most of the time. 

While friends and parents took their places in 
Y chairs in the Rockwell Cage, graduates and members 
s of the Faculty and Corporation, along with honored 
F guests, were busy robing in the National Guard 
. Armory. Last minute instructions were given, photo- 
) graphs were made as occasion allowed, until 10:30 
> promptly, when the procession, led by Class officers, 


> left the Armory and proceeded, under canvas, to the 
nearby Rockwell Cage. Following the graduates came 
members of the Faculty, honored guests (including 


Seated looking toward camera, left to right, are: Walter J. 
Beadle, ’°17, Mrs. W. J. Beadle, George Scatchard,* Mrs. 
George Scatchard, Avery A. Ashdown, ’24,*° Mrs, W. E. Stan- 
ley, William E. Stanley,* Mrs. F. G. Fassett, Jr., F. G. Fassett, 
Jr., and Arthur L. Townsend, ’13.* Those marked with asterisk 
become emeritus professors July 1. At right, D. P. Severance, 
’38, partly hides G. M. Roddy, ’31, President-elect of the 


Alumni Association. 








Professors Emeriti, members of the Class of 1907 and 
officers of the Class of 1932), and finally Theodore T. 
Miller, ’22, Chief Marshal, followed by President Kil- 
lian, with Vannevar Bush, °16, Chairman of the 
M.I.T. Corporation, and Chancellor Stratton with 
John W. Gardner, the day’s principal speaker, and the 
Reverend George O. Ekwall, 18. During the proces- 
sion, David Johnson played an organ interlude from 
the organ in Kresge Auditorium, with sound fed to 
loud-speakers in the Rockwell Cage. 

As soon as all had assembled, the Star Spangled 
Banner was played, and Dr. Bush opened the 
exercises. The invocation was given by the Reverend 
George Olof Ekwall, Rector of Christ Church in 
Waltham, who in 1918 received the S.B. degree in 
chemical engineering from M.I.T. 

The Commencement Address, given by John Wil- 
liam Gardner, President of the Carnegie Corporation 
of New York, aimed to stimulate thinking on means 
by which we can enhance and further education of 
superior students while simultaneously providing 
suitable education at all levels for the advancement 
of those who, for one reason or another, find their 
maximum opportunities in fields not best served by 
universities. The Review is pleased to present Dr. 
Gardner’s thoughts on page 495. 

Upon conclusion of the Commencement Address, 
President Killian awarded the Goodwin Medal, to- 
gether with certificate and check, to Thomas Green- 
way Stockham, Jr., 55, graduate student and Teaching 
Assistant in the Department of Electrical Engineer- 
ing. Honorable Mention for the Goodwin Medal, 
named in honor of Harry M. Goodwin, ’90, outstand- 
ing teacher and first Dean of the Graduate School, 
went to Jan List Boal, Teaching Assistant in the De- 
partment of Mathematics, and to George Arthur 
















Top brass at the Alumni Day luncheon included: D. Reid Weedon, Jr., °41, Mrs. H. E. Lobdell, H. E. Lobdell, °17, Mrs, 
D. Reid Weedon, Jr., Charles A. Chayne, 19, Mrs. Bryant Nichols, Clarence L. A. Wynd, ’27, Mrs. C. A. Chayne, Bryant Nich- 
ols, 07, Leverett H. Cutten, 07, Mrs. C. L. A. Wynd, Thomas J. Watson, Jr., and Mrs. John J. Wilson. Other honored guests 
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are at reserved tables, foreground. 


Brown, ’51, Assistant Professor of Mechanical Engi- 
neering. The Goodwin Medal is awarded in recogni- 
tion of outstanding teaching on the part of young 
instructors who are continuing their education at the 
Institute. 

Presentation of the degrees was made by President 
Killian. C. Richard Soderberg, ’20, Dean of the Schoo! 
of Engineering, read the names of those receiving de- 
grees in engineering, and George R. Harrison, Dean 
of the School of Science, read the names of those re- 
ceiving science degrees. Harold L. Hazen, ’24, Dean 
of the Graduate School, and John T. Norton, 718, 
Chairman of the Faculty, were Investors of the Hood 
for doctoral candidates. 

After presentation of degrees, President Killian 
spoke briefly to the parents of the graduates, and 
Chancellor Stratton gave the charge to the graduates, 
which Review readers will find on page 496. 


Commencement Luncheon 


Upon completion of the commencement exercises, 
members of the graduating class, with families and 
friends, joined members of the Class of 1907, the 
Faculty and Administration at the President’s lunch- 
eon under canvas in Du Pont Court. After a catered 
luncheon, President Killian made a few remarks ad- 
dressed primarily to members of the Classes of 1957 
and 1907. 

President Killian observed that the luncheon pro- 
vided opportunity to honor two classes — the Class of 
1957, which now joins the ranks of Technology 








General view of portion of tables reserved for honored guests 
at the Alumni Day luncheon in the Great Court, June 10. 
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Alumni, and the Class of 1907, which returns to M.I.T. 
for its 50-year reunion. The Class of 1907 provides 
inspiration, said Dr. Killian, for the graduating class 
to return to M.I.T. 50 years hence, in 2007. 

In giving a salute to these two classes, President 
Killian envisioned them as symbolizing the wisdom 
of the older and more mature persons, and the en- 
thusiasm and vigor of youth. In their reunion of the 
year 2007, the Class of 1957 will probably reminisce, 
as the Class of 1907 now does, about the difficulty of 
their studies at the Institute. But there is little of the 
“rah-rah” spirit about Technology Alumni; rather, 
said Dr. Killian, there is a sense of professional al- 
legiance and mature fellowship that transcends the 
“old grad” concept. 

In contrast to today, the Class of 1907 was grad- 
uated during a depression period. Yet, despite times 
of economic difficulty, members of this class have 
achieved high distinction in a wide variety of fields 
including statesmanship, politics, business, and ad- 
ministration, as well as in engineering and science. As 
an outstanding example of a member of the class who 
has achieved distinction in business, Dr. Killian in- 
troduced James M. Barker, 07, who spoke to the 
graduates for the Class of 1907. 

On behalf of his Class, Mr. Barker thanked Dr. and 
Mrs. Killian for the part they were permitted to play 
in commencement activities. In preparing remarks 
for the occasion, Mr. Barker said he had tried to place 
himself in the state of mind his class would have been 
in had they been asked to listen to a member of the 
50-year class when they received their degrees. Un- 
fortunately this was not possible, for there was no 
Class of 1857; the Class of 1918 was the first class 
which had opportunity to listen to a 50-year class. 

In speaking to the graduates Mr. Barker stressed 
the prime importance of a mastery of the use of Eng- 
lish. A word is a symbol of a thought concept, and 
most thinking is done with word symbols which rep- 
resent a shorthand way of thinking. The way words 
are assembled, said Mr. Barker, gives a clue to the 
thinking process of those who use words. Thus, if 
one’s expressions tend to be vague and clumsy, there 
is more than a strong hint that that person’s concepts 
are likely to be foggy and his thinking defective. The 
only person who is satisfied with vagueness, incom- 
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In reading order: John J. Wilson, ’29, Mrs. James R. Killian, Jr., Alfred P. Sloan, Jr., °95 (hidden), Mrs. Karl T. Compton, Theo- 


dore T. Miller, ’22, Mrs. J. A. Stratton, James B. Fisk, ’31, Mrs. J. R. Zacharias, J. A. Stratton, ’23, Mrs. T. T. Miller, Jerrold R. 
Zacharias, Mrs. J. B. Fisk, Arthur K. Hunt, ’85, and Oscar E. Nutter, ’87. 


pleteness, or ambiguity, is one who is incompetent, 
tor the man who uses language well is one who is 
clear in his thinking. 

The humanities, too, provide an essential element 
in one’s education. We know, said Mr. Barker, that 
the world does not progress through science and 
technology alone. Mr. Barker reminded his audience 
that Pascal said that it is better to know something 
about everything than it is to know everything about 
some one thing. When we see what progress is made 
in the world, we see that the prizes go to the men 
with broad and ranging minds. Those who have 
trained their minds well are interested in life and 
what life brings; they are not those who encounter 
boredom upon retirement. 

Mr. Barker urged graduates continually to relate 
their immediate jobs to broader problems and to see 
the interrelationships and interlinks between the 
things that are important in the world. One who ha- 
bitually develops this power of interrelating events 
will accelerate his progress. The world needs men 
who know significant relationships; these are the men 
who secure responsibility for broad planning pro- 
grams which are usually the most interesting kind of 
work. 

Mr. Barker indicated that he wished to share some 
of his conclusions on management with members of 
the Class of 1957. He pointed out that managing en- 
terprises today is quite different from what it had 


been in the past and stated his own epigram: “We 


managers manage with the consent of the managed 
in this modern age. The manager who forgets that 
principle does so at the peril of his management 
career. 

Most important of all the advice he could give, 
said Mr. Barker, was to urge graduates to master the 
basic principles of any operation in which they are 
engaged from the very first. It is easier to begin with 
an examination of details, but uncorrelated details 
without relation to basic principles provide no basis 
for evaluation. The man who continually deals only 
with details is lost in a maze of confusion. 

As prime example of his meaning, Mr. Barker made 
reference to the autobiography of the elder Henry 
Cabot Lodge. In this book, Mr. Lodge speaks of the 
time when his education had reached the point that 


he found keen pleasure and stimulation in using his 
mind. Today’s graduates have made a good start in 
that direction, said Mr. Barker, but they have respon- 
sibility for continuing to develop their intellectual 
abilities. Finally, Mr. Barker concluded by wishing 
success to the Class of 1957. 

As Mr. Barker concluded, rain began to fall, and 
President Killian urged those at the outer edges of 
the tents in Du Pont Court to take adequate shelter. 
President Killian then introduced.an eminent man of 
the Class of 1907 —Bryant Nichols— who took a 
brief bow amid enthusiastic applause. President Kil- 
lian then called on Malcolm M. Jones, 57, who had 
made an outstanding record as an undergraduate, 
having been on the dean’s list six out of eight terms, 
a member of Tau Beta Pi, president of his fraternity, 
and a member of the Ryer Housing Committee. 

Mr. Jones addressed himself primarily to members 
of his class and their parents in presenting a brief 
statistical picture of the graduating class. He recalled 
that four years ago 803 students had entered as fresh- 
men, but that this original group was reduced to 624 
who finished their work and received degrees, so the 
mortality was about 22 per cent. Originally, members 
of the Class of 1957 came from every state in the 
Union except North Dakota, South Carolina, Arkan- 
sas, and Nevada. The Class had quite a few foreign 
students, most of whom came from Canada or South 
America. 

The degrees awarded, said Mr. Jones, will indicate 
something of the range of interest which the class 


Because it started to rain as the Commencement 
luncheon was concluded, the reception line was 
held indoors, adjacent to headquarters of the 
Department of Mechanical Engineering. Re- 
ceiving are: President and Mrs. Killian, Chancel- 
lor and Mrs. Stratton, Dean and Mrs. Rule, 
Henry E. Salzhauer, ’57, and Malcolm 
M. Jones, °57. 
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Marshall B. Dalton, ’15, presents the Karl Taylor Compton 
Laboratories to President Killian at dedication ceremonies in 
Compton Hall, filled to capacity on Alumni Day. 


had as undergraduates. As for the future, not all will 
go into engineering or science by any means. Some- 
thing like 30 to 35 per cent of the students will con- 
tinue graduate work. Many of this group will remain 
at M.I.T. but others will go to Harvard and more re- 
mote educational institutions throughout the country. 
Several will go directly into education, or will take 
graduate work in preparation for a career in teaching. 
Some will go into banking, or the medical profession, 
and others will enter military service. Quite a num- 
ber will enter employment in foreign lands. While 
most of these will be employees of domestic firms 
having offices in foreign lands, some will enter the 
employ of foreign concerns. At least one member of 
the class plans to study theology with a view toward 
entering the ministry. 

In conclusion, Mr. Jones stated he had personally 
gained a great deal while at M.I.T., and he felt sure 
his classmates felt the same way on this matter as 
well. 

As final event of the luncheon program, President 
Killian introduced those guests who were retiring as 
of July 1. This group of 14 persons had given more 
than 400 man-years of service to the Institute, and 
President Killian took obvious pleasure and pride in 
calling on the following to rise: Avery A. Ashdown, 
"24, Arthur R. Davis, Walter C. Eberhard, 14, Her- 
man Klugman, William H. McAdams, ’17, George 
Scatchard, William E. Stanley, Arthur L. Townsend, 
18, Charles M. Wareham, ’16, Walter L. Whitehead, 
‘13, Edward L. Cochrane, ’20, John J. Rowlands, 
Olive Barnard, and Doris Peabody. 

At the conclusion of these remarks, the luncheon 
was adjourned. Since it had begun to rain, President 
Killian announced that the reception line would be 
held in Building 3 near the headquarters of the De- 
partment of Mechanical Engineering. Greeting guests 


514 


on behalf of M.I.T. were President and Mrs. Killian, 
Chancellor and Mrs, Stratton, Dean and Mrs. Rule, 
Henry E. Salzhauer, President of the Class of 1957, 
and Malcolm M. Jones, President of the Institute 
Committee of the Class of 1957. 


Class of 1932 Reunion 


In recounting the events of Commencement and 
Alumni Day at the Institute, mention should also be 
made of the reunion of the Class of 1932. With Rolf 
Eliassen, ’32, as chairman, the Reunion Committee 
planned for their quarter-century gathering to take 
place, for the most part, on the Tech campus. Baker 
House — now a student dormitory, but still an open 
field when the Class of 1932 were students — was the 
reunion headquarters where registration and social 
gathering were held on Saturday, June 8. Class pic- 
ture, taken early on Saturday evening, was followed 
by reunion dinner at which the address of welcome 
was given by President Killian. As President of his 
Class, Thomas E. Sears, Jr., ‘82, conducted the busi- 
ness meeting in which Donald B. Gilman, ’32, gave 
the Class Gift Committee report and Henry E. 
Worcester, Jr., 32, gave the report of the Nominating 
Committee. 

On Sunday, Catholic and Protestant services were 
held in the M.I.T. Chapel, after which members of 
the 25-year Class took busses for Castle Hill, Ipswich, 
for a tour of the Crane estate. Those who wished 
could swim in the Atlantic, a New England shore 
dinner was provided, and late in the afternoon, 
busses brought classmates back to Baker House for 
buffet supper. 

On Monday — Alumni Day — members of the Class 
of 1932 joined other Alumni in the events recorded 
below. 


Alumni Day 


Alumni Day — Monday, June 10 — was one of those 
delightful, warm, sunny, pleasant days James Russell 
Lowell wrote about in “the Vision of Sir Launfal.” 
Something like 1,300 Alumni returned to Cambridge 
to take part in the morning symposium, to join in the 
luncheon at which President Killian gave his annual 
report, to witness the dedication of the new Karl Tay- 
lor Compton Laboratories, to visit the recently com- 
pleted Computation Center and the nuclear reactor 
now under construction, to join with their classmates 
in a social hour on the green adjacent to Kresge Audi- 
torium, to contribute to the good fellowship of the 
Alumni Day Banquet and finally, to conclude the day 
with a concert by the Boston Pops Orchestra con- 
ducted by Arthur Fiedler. 

As they have done for more than a dozen years in 
the past, returning Alumni registered at booths set 
up in the lobby of Building 7. The first event of the 
day was the morning symposium at Kresge Audito- 
rium. Here, with Chancellor J. A. Stratton, ’23, pre- 
siding, two addresses were given on “Today’s Science 
— Tomorrow's Promise.” One of these, emphasizing 
progress in the communications and electronics fields 
was delivered by James B. Fisk, ’31, Executice Vice- 
president of the Bell Telephone Laboratories. The 
second by Jerrold R. Zacharias, Professor of Physics, 
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reported progress on current studies aimed to devise 
new methods of teaching science, particularly at the 
high school level. 

Those taking an active part in the symposium met 
in one of the rehearsal rooms of the Kresge Audito- 
rium for informal social gathering — with coffee — 
prior to the presentation of addresses which occurred 
at 10:00 a.m. 

In opening the symposium, Chancellor Stratton ex- 
pressed pleasure at opening Alumni Day events. The 
somewhat serious tone of the morning symposium 
would be relieved by lighter fare in the evening. The 
symposium, said Dr. Stratton, has grown out of many 
years of experience in holding Departmental confer- 
ences, and later Regional Conferences, at which the 
aim was to bring to Alumni something of the progress 
being made in important areas of scientific and tech- 
nological progress. These conferences represent one 
way in which M.L.T. can bring to Alumni recent prog- 
ress in technology. The hope is to stimulate the audi- 
ence, for too much occurs these days to expect that 
any significant progress in science education might 
be achieved in a single day. 

Today, said Dr. Stratton, we have selected for dis- 
cussion two topics close to the heart of the last Presi- 
dent — Karl Taylor Compton — recent advances in the 
field of physics, and techniques for increasing the 
effectiveness of teaching methods for young people. 
Dr. Stratton then introduced James B. Fisk, ’31, who 
spoke on the first of these topics. Dr. Fisk’s able ad- 
dress will be found on page 497 of this issue of The 
Review. The second symposium address, by Professor 
Zacharias is presented for Review readers on page 
501 of this issue. 

Upon conclusion of the second address, Chancellor 
Stratton took opportunity to express the concern of 
the Institute’s Faculty with development of the most 
effective possible means of instruction, especially at 
the undergraduate level. Although the Institute has 
received much publicity for the achievements it has 
made in research and because of the growth of its 
body of graduate students, the Faculty is keenly 
aware that its primary mission is to constantly im- 
prove the teaching of its undergraduates. 


Alumni Day Luncheon 


Upon conclusion of the symposium, Alumni 
gathered in Du Pont Court for the luncheon, under 


‘ canvas, which has become a high point of the day’s 


activities. As the majority of Alumni served them- 
selves at a catered luncheon and gathered in con- 
genial groups, a score of honored guests, along with 
more than 100 Alumni and wives who have passed 
their 50th reunion year, were served at tables spe- 
cially reserved for them in the main court adjacent to 
Du Pont Court. 

When the mid-day repast was finished, John J. Wil- 
son, 29, Master of Ceremonies and Vice-president of 
the Alumni Association, opened the business portion 
of the affair. He was fortunate in being able to open 
his remarks with comments regarding an unusual gift 
which the Class of 1907 had made to M.LT. —a cere- 
monial mace carried in commencement exercises on 
June 7 and officially presented on Alumni Day. 





The idea of a mace for M.1.T. developed in 1952, 
said Mr. Wilson, at the 45th anniversary reunion of 
the Class of 1907. The Class welcomed this means of 
making a gift at their 50th anniversary and commis- 
sioned Leverett H. Cutten, ’07, to design and make 
the mace. For years, Mr. Cutten had silversmithing 
as one of his hobbies and is accomplished in sculptur- 
ing and drawing as well as in silversmithing. He 
spent five years designing and planning the mace 
and, in the past year, has devoted his entire time to 
this project. The interest and enthusiasm with which 
Mr. Cutten embarked on this project was ably re- 
corded by Mr. Wilson who read excerpts from letters 
Mr. Cutten had written to Bryant Nichols, Secretary, 
Class Agent, Reunion Chairman and Chairman, 50th 
Anniversary Gift Committee of the Class of 1907. Mr. 
Wilson also introduced President Killian who, after 
accepting the mace from Mr. Cutten, was scheduled 
to give his annual address. Mr. Wilson then asked 
President Killian and Mr. Cutten to take part in the 
mace presentation ceremonies. 

In presenting the mace, Mr. Cutten remarked that 
this event could not have taken place 50 years ago, 
for the Class of 1907 had but very simple and meager 
commencement exercises, without caps and gowns. 
Mr. Cutten said he was first inspired to think of a 
mace for M.I.T. some years ago when he attended 
commencement exercises at Yale University where a 
mace was used in the commencement procession. In 
1949, Mr. Cutten made a mace for Bates College and 
five years ago suggested that such a ceremonial sym- 
bol would be appropriate for the Class of 1907 gift to 
M.I.T. Originally, said Mr. Cutten, the mace was a 
war club with radial flanges at one end with coat of 
arms and pommel at the other, by which this weapon 
was grasped. Gradually, the mace became a weapon 
of guard and finally, a ceremonial symbol. 

In describing the M.I.T. mace (illustrated on page 
479), Mr. Cutten pointed out the beaver at the top of 
the head; below the head are three large knobs con- 
taining symbols of the work being carried on at the 
Institute. An open book, representing the humanities, 
the right-triangle of Euclidean geometry for mathe- 
matics, symbols of the atoms and Einstein’s mass- 
energy equation for physics, doric columns for archi- 
tecture, transit for civil engineering, two enmeshed 
gears for mechanical engineering, turbine blades for 
hydraulics, anchors for naval architecture and marine 
engineering, microscope for biology, coil and magnet 




















Informal recreation with no planned activities 
marked the social hour on the green of Briggs 
Field. Here, between Kresge Auditorium and 
Rockwell Cage, Alumni gathered prior to the 
banquet and Boston Pops concert. 
















Among the last events to take place at the Alumni Day banquet was the 
gracious acceptance by President Killian of gifts from the 25- and 50-year 
classes. At top, Bryant Nichols hands Dr. Killian check for the Class of 
1907, while Thomas E. Sears, Jr., does likewise for the Class of 1932. At 
bottom, Theodore T. Miller, ’22, turns over the reins of the Alumni Associ- 
ation to G. M. Roddy, ’31, who becomes president July 1. 


for electrical engineering, and wing section for aero- 
nautics were cited as symbols engraved on this part 
of the mace. At the lower end, said Mr. Cutten, is a 
sphere with acorn and oak leaves, and the M.L.T. 
seal, together with inscription as gift to M.L.T. from 
the Class of 1907. 

At the conclusion of this description of the mace, 
Dr. Killian thanked Mr. Cutten and his class for the 
splendid gift which was accepted as a token of the in- 
terest and ability of members of the 50-year class, 
and as permanent reminder of the loyalty of the Class 
of 1907. 

President Killian then gave his annual report to 
Alumni. In this, Dr. Killian listed ten important ob- 
jectives for M.L.T. to work toward in the immediate 
future. In emphasizing the need for raising funds for 
endowing Faculty salaries, he announced that a fund 
for $5,000,000 was being raised for this purpose, and 
that Alfred P. Sloan, Jr., 95, had agreed to under- 
write one fourth this amount provided the remaining 
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three fourths came from other sources. Dr. Killian 
announced that $1,000,000 of the required $3,750,000 
had already been promised. Readers of The Review 
will find the full text of Dr. Killian’s annual report 
on page 504 of this issue. 

Mr. Wilson concluded the luncheon by announcing 
that the mace would be on display in Du Pont Court 
for the next several hours, and by calling attention to 
the next item on the day’s program — the dedication 
of the Karl Taylor Compton Laboratories. 


Dedication of Compton Laboratories 


At 2:30, several hundred persons gathered at the 
Karl Taylor Compton Laboratories to dedicate new 
M.I.T. laboratory and teaching facilities. Vannevar 
Bush, ’16, Chairman of the Corporation, opened the 
meeting which was so well attended that not all who 
came could be provided with seats. Dr. Bush re- 
minded the audience that the dedication ceremonies 
were an occasion for joy as well as sadness. “We are 
saddened by the fact that a former president and be- 
loved colleague is no longer in our midst,” said Dr. 
Bush, “but we can rejoice in the knowledge that the 
kind of building being dedicated is just the type 
which Dr. Compton himself would want to see rise 
at the Institute.” 

In presenting the new facilities to M.I.T., Marshall 
B. Dalton, *15, recalled the origin of the Compton 
Laboratories. President Compton had made tremen- 
dous contributions in building M.I.T. pre-eminence 
in physics, and especially in electronics and nuclear 
science. But despite his great contributions, no per- 
manent structure existed as a reminder of Dr. Comp- 
ton’s service. The inspiration for a laboratory of 
nuclear science and electronics to honor Dr. Comp- 
ton came from Alfred P. Sloan, Jr., 95. It was Mr. 
Sloan’s encouragement and generosity, aided by that 
of the Corporation, that made the new laboratories 
possible. Mr. Dalton then presented the new buildings 
to Dr. Killian as a memorial to Karl Taylor Compton. 

Dr. Killian remarked that the occasion was one for 
celebration, tribute, and appreciation. The need for 
laboratories such as were dedicated on June 10, was 
clear a decade ago, but no means were then available 
for building the necessary structures, which will be 
shared by both the Research Laboratory of Elec- 
tronics and the Laboratory for Nuclear Science. Dr. 
Killian reminded the audience that the Research 
Laboratory of Electronics was an outgrowth of the 
war-time Radiation Laboratory which, under the di- 
rection of Dr. J. A. Stratton, ’23, and later J. B. Wies- 
ner, has carried out in peacetime many important 
research projects similar to those conducted by the 
Radiation Laboratory during World War II. The 
Nuclear Science Laboratory is a new postwar activ- 
ity and is not an outgrowth of earlier war-time facili- 
ties at M.I.T. Under the direction of Jerrold R. 
Zacharias and now Martin Deutsch, °37, first-rate 

(Continued on page 518) 
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| To tter Cle ageced oon ‘plies oo — 


| Revere’s Technical Advisory 


Under today’s competitive conditions, a manufac- 


‘} turer can’t afford to take anything for granted. He 


continually seeks to improve even the so-called “‘per- 
fect” product and to reduce production costs. 

One such progressive manufacturer, in reviewing 
the materials and processes used in making their 


spherical roller bearing cages, sought the opinion of 


| others. One of those “‘others”’ was 


Service, which was called in to 
review the kind of brass that was 
being used in the cages and to 
study the problem first-hand. 
This meant consulting with the 
engineering department as well 
as observing the manner in which 
the bearing cages were being pro- 
duced. 

After a careful study recom- 
mendations were made. The re- 
sult was the adoption of specification changes in the 
brass strip used which, in addition to improving the 
quality of their roller bearing cages, gave this manu- 


facturer the following money-saving advantages: One 


‘bore pressing operation has been eliminated. Machin- 


ing is more easily accomplished. Less inachining is 
required. Tool life has been increased with some 


speeds increased up to 100% and feeds up to 30%. 









Rework due to burrs has been greatly reduced. One 
step less is required in the deburring operation while 
savings through reduced cycle time for remaining 
deburring operations are up to 40%. Chips are small 
now ... there is no “‘angel hair” to clutter work area. 
Life of punch used in notching roller bearing cage 
has been doubled. Now a run may be completed with- 
out making tool adjustments due 
to sharpening tools. Machining 
speeds and feeds have been sub- 
stantially increased over those in 
machining the former alloy. Die 
setters report that considerable 
work has been eliminated in set- 
ting up the tools used. All of 
which resulted in substantial 
savings in time and money. 

This is still another eye-open- 
ing example of Revere supplying 
the metal that will do the best job 
and with the greatest economy . . . be it brass, copper 
or aluminum or any one of their alloys. It is also an- 
other example of the many advantages of working 
closely with your supplier, whether it be through Pur- 
chasing, Production, Engineering or Design Depart- 
ments, separately or collectively. It is one sound way 
to go about lowering production costs, improving 


manufacturing techniques and bettering your product. 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 


REVERE 
ty ay Executive Offices: 230 Park Avenue, New York 17, N. Y. 
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CARDINAL AND GRAY 
(Continued from page 516) 


work in the field of nuclear science is being under- 
taken. Both laboratories which will occupy the new 
building have the whole-hearted support of the na- 
tion’s Armed services. 

There is appreciation on the part of the Faculty 
and students, said Dr. Killian, for the financial aid 
that has come from Alumni and industry. Alumni 
have furnished two rooms in the Laboratories — the 
John Picker Kolker Room was given by Leon A. 
Kolker, ’31, in memory of his son. The other room 
was donated by George E. Merryweather, ’34, in the 
name of his Cleveland firm, the Motch and Merry- 
weather Machine Company. Substantial support has 
also come from Du Pont, Webster, and Kresge 
Foundations. Special salute and thanks were given to 
Alfred P. Sloan, Jr., 95, whose gift of $1,000,000 was 
exceeded by the many contributions in the thought 
and energy he gave to the building. 

The laboratory does contain one facility not fully 
envisioned when plans for the Compton Laboratories 
were begun — a new center of computation. Philip M. 
Morse, Professor of Physics, recognized the Institute’s 
needs for such a research center and urged M.L.T. to 
work toward the establishment of new computational 
facilities of the type represented by the differential 
analyzer and the Whirlwind digital computer devel- 
oped at the Institute. President Killian was pleased 
to report that M.I.T. had found generous friends 


when in need, and a discussion of the Institute’s aims, 
with Thomas J. Watson, Jr., President of Inter- 
national Business Machines, Inc., led to the I.B.M. 
grant of a 704 computer. 

As for the building itself, it represents a nine-mil- 
lion-dollar tribute to Karl Taylor Compton. Many of 
the Institute’s Faculty have had a hand in planning 
it, and Dr. Killian singled out for special mention, 
Gordon S. Brown, 31, Head of the Department of 
Electrical Engineering; Nathaniel H. Frank, 23, 
Head of the Department of Physics; George G. Har- 
vey, Henry J. Zimmermann, ’42, Peter T. Demos, ’51, 
Frederic J. Eppling, “47, Frank M. Verzuh, °46, 
among others. The building was constructed by 
Skidmore, Owings and Merrill, and Gordon Bunshaft, 
33, of that organization played a most helpful role 
in its design. Dr. Killian expressed appreciation for 
all who have helped to build the new facilities, and 
the building was accepted as a means of furthering 
the aims and objectives of the professional life of 
Karl Taylor Compton. 

Dr. Bush then introduced Thomas J. Watson, Jr., 
President of I1.B.M. 

Mr. Watson, a member of the M.I.T. Corporation, 
said he and his firm were proud to be associated with 
M.I.T. and the Compton Laboratories, although he re- 
garded I.B.M.’s contribution as a small one. Even 
complex machines, said Mr. Watson, are merely tools 
of men to be used by men in their creative work. The 
machines have no inherent creative ability. But they 

(Continued on page 520) 





MATERIALS FOR THE CONSTRUCTION OF TOMORROW 


The Nicholson Company is continually par- 
ticipating in building plants to produce 
tomorrow's products for better building. 

It was our pleasure to engineer and con- 
struct the third level development to serve 
gigantic primary jaw crushers and gyratory 
secondary crushers with their necessary heavy 
foundations. We also constructed the crusher 
building shown at the lower edge of the 
photo and installed the 1200’-0” long con- 
veyor bridge with the terminal houses, 

This, for the New York Trap Rock Corpo- 
ration at Haverstraw, New York, is one of the 
thousands of diversified building projects we 
have built. 
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Systems 
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In systems engineering work, it is necessary to bring together 
a team that includes scientists and engineers of a wide range of 
technical specialties. In major weapons-systems projects, such 
teams will include hundreds of scientists and engineers. 

But the assembly of a large group of scientists and engineers, 
no matter how capable they may be individually, does not of 
itself ensure good systems-engineering performance. The caliber 
of the project management has a major effect upon its tech- 
nical accomplishment. It is not easy to coordinate the activities 
of large numbers of scientists and engineers so as not to stifle 
their creativeness on the one hand, nor to permit the various 
development sub-efforts to head toward mutually incompatible 
objectives on the other. 

Of primary importance for good systems management is the 
philosophy underlying the selection of the supervisory person- 
nel. The head of a technical activity should, first of all, be a 
competent scientist or engineer. A common mistake — nearly 
always fatal in systems work — is to fill such positions by non- 
technical men who have been trained only in management 
techniques. In the highly complex activities of major systems 
work, what is required is technical management, and of the two 
words, the word technical must never be overlooked. 

In the selection of scientists and engineers for technical man- 
agement, it is essential that the men chosen be broad in their 
training and approach. Each principal department head, for 
example, must have a good basic understanding of the technical 
facts of life of the other departments. When these people get 
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together they need to speak a common language and understand 
each other's fields, so that proper decisions can be made on the 
many interrelated problems that come up. The higher the or- 
ganizational responsibility of a technical manager, the more 
important this factor becomes. 

The Ramo-Wooldridge Corporation is engaged almost entirely 
in systems work. Because of this, the company has assigned to 
scientists and engineers more dominant roles in the management 
and control of the business than is customary or necessary in 


most industrial organizations. 


Scientists and engineers who are experienced in systems engi- 
neering work, or who have specialized in certain technical fields 
but have a broad interest in the interactions between their own 
specialties and other fields, are invited to explore openings at 


The Ramo-Wooldridge Corporation in: 


Guided Missile Research and Development 
Aerodynamics and Propulsion Systems 
Communications Systems 

Automation and Data Processing 

Digital Computers and Control Systems 
Airborne Electronic and Control Systems 
Basic Electronic and Aeronautical Research 


The Ramo-Wooldridge Corporation 


S730 ARBOR VITAE ST. + LOS ANGELES 45. CALIF. 
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can increase the creative capacity of men who use 
them, and free the human mind for engaging in orig- 
inal thinking. 

Mr. Watson regarded the new computation center 
as representing a new relation between industry and 
the university. He paid tribute to the development, 
at M.I.T., of the magnetic memory core which forms 
an important element of modern computers. But just 
as industry turned to the colleges for the memory 
core, it also turns to the colleges and universities for 
people as well as for ideas. 

Finally, as principal speaker at the dedication 
ceremonies, George R. Harrison made the dedication 
address which will appear in the November issue of 
The Review with a description of the laboratories. 

Upon conclusion of Dean Harrison’s address, vis- 
itors filed to the new computation center where Philip 
M. Morse, Professor of Physics, spoke on the uses to 
which the I.B.M. computer would be put. Dr. Morse 
presented to Mr. Watson a copy of the first year’s re- 
port of the computation laboratory, and Mr. Watson 
then pushed a button which officially placed the 
computer into operation for its intended educational 
and research purposes. 


Nuclear Reactor 


Those who wished, had opportunity to visit the 
M.LT. nuclear reactor now under construction on 


Albany Street, west of Massachusetts Avenue in an 
industrial section of Cambridge adjacent to the main 
M.LT. buildings. Those who made this interesting 
trip had opportunity to hear Manson Benedict, ’82, 
Professor of Nuclear Engineering, report on the pur- 
pose and use of the reactor, and also its general 
method of construction. 


Social Hour 


Between 5:00 and 6:00 p.m., Alumni with their 
relatives, friends, and classmates, had opportunity to 
spend a pleasant hour in the sun on the green of 
Briggs Field between Kresge Auditorium and the 
Rockwell Cage, free of speeches or other planned 
activities. 


Alumni Banquet 


At 6:00 p.m., some 1,300 Alumni entered Rockwell 
Cage for the Alumni Banquet which has always been 
a highlight of Alumni Day. A steak dinner, catered 
by Seiler, was served amid pleasant conversation. 

At 7:00 p.m., Theodore T. Miller, ’22, conducted 
the brief business affairs of the evening. He called 
upon E. P. Brooks, ’17, Dean of the School of Indus- 
trial Management, to conduct Miss Olive Barnard to 
the stage for induction as an honorary member of the 
M.I.T. Alumni Association. Miss Barnard retires from 
her post as administrative assistant in the School of 
Industrial Management after many years of close as- 

(Continued on page 522) 
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hospitalization. 


Address your inquiry to: 





PHYSICISTS 
MATHEMATICIANS 
OPERATIONS ANALYSTS 
ADVANCED ENGINEERING 


Interesting work in a small consulting firm. Avoid the confusion and frustra- 
tion of large organizations. Enjoy the stimulation of the Washington, D. C. 
area. Insure your future with a concern that is convinced that good work is 


We offer the benefits of a salary scale competitive with neighboring labora- 
tories and institutions, company paid pension-insurance plan and low cost 


You will have responsibilities that are commensurate with your capabilities. 


Dr. E. H. Smith 

E. H. Smith and Company 
901 Pershing Drive 

Silver Spring, Maryland 
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Engineer your future at RCA... 


IN GOVERNMENT SERVICE ENGINEERING 





..- Nationwide or Worldwide 


Whatever the job... wherever the location... 
the engineers of RCA’s Government Service 
Department face the constant challenge of the 
electronic frontier. Your future may lie in design, 
development, fabrication, prototype field test, 
modification or liaison...in select locations 
throughout the United States or overseas. Attrac- 
tive starting salaries ... full benefit program. 





Working with the most advanced facilities at 
RCA installations, you’re associated with inter- 
esting engineers and scientists in small groups. 
Today, engineers experienced in military elec- 
tronics are finding increasing opportunity to 
apply their skills in implementing industry’s 
technical assistance programs to the military 
services. Your alumni are currently engaged in 
RCA Service Company engineering projects. 
For expense-paid interview appointment, send 
education and experience details to: 
Mr. Robert Mahon 
Employment Manager, Dept. Y-427H 
RCA Service Company, Inc. 
Cherry Hill, Delaware Township 
Camden 8, New Jersey 
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IN MISSILE TEST ENGINEERING 











.-- Cocoa Beach, Florida 


\ RCA engineers and scientists take part in testing 
; of many missiles now under development, solving 
problems never posed before. They are planning 
and operating test instrumentation for the missile 
i test program at Patrick Air Force Base on 
; Florida’s beautiful central east coast. Today’s 
; openings are permanent engineering positions 
with RCA in radar, communications, telemetry, 
timing, computer systems, data processing, and 
planning. 
: 





With complex electronic and optical equipment, 
RCA personnel track the “big birds” across the 
Missile Test Project’s 5000-mile test range. Here 
is your opportunity to “live outdoors,” enjoying 
the delightful Florida climate throughout the 
year. Progressive, pleasant communities nearby. 
At RCA-MTP, your alumni are building their 
futures on a sound foundation of scientific mis- 
sile development. 

Interviews in Florida at your convenience, our 
For information and booklet “You 
and MTP,” write: 


oe Mr. H. M. Cridland, Jr. 


Employment Manager, Dept. N-455H 
RCA Service Company, Inc. 
P.O. Box 1226, Melbourne, Fla. 
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sociation with Professor Erwin H. Schell, 12, and stu- 
dents of Course XV. Mr. Miller, himself a graduate 
of Course XV, took obvious pride and pleasure in 
handing Miss Barnard her certificate of membership 
and in recalling her extraordinary ability to remem- 
ber faces and names of former Course XV students. 

Class gifts totalling $110,000 were then presented 
to President Killian. Thomas E. Sears, Jr., President 
of the Class of 1932, presented a check for $45,000 
from the 25-year class. Bryant Nichols, President, 
Secretary, Class Agent, Reunion Chairman, and 
Chairman of the 50th Anniversary Gift Committee 
of the Class of 1907, made the presentation of 
$65,516.30 on behalf of the 50-year Class, in verse. 

In his gracious acceptance of these Class gifts, 
President Killian reminded the audience that both 
classes had graduated during periods of financial de- 
pression. Yet, they had managed to make their own 
high marks in the world despite the difficulties of the 
periods in which they were graduated. 

Mr. Miller then briefly summarized some of the 
Alumni activities in which he had played a major 
role in the past year as president of the Association. 
The Alumni Association, said Mr. Miller, has en- 
gaged in at least five major fields of activity, each of 
high importance. (1) It helps develop and maintain 
bonds of loyalty and friendship among Technology 
Alumni. (2) It serves an important purpose in in- 
forming Alumni and the public about M.L.T. (8) It is 
an important and active element in the financial 
support of M.I.T. objectives. For example, this year 
again the Alumni Fund exceeds $500,000, according 
to Avery H. Stanton, °25, retiring Alumni Fund 
Chairman who, unfortunately, could not be present. 
D. C. Arnold, ’27, President of the Alumni Associa- 
tion in 1955-1956, will serve as Alumni Fund Chair- 
man for the coming year. (4) Important work is also 
done by members of the Alumni Council at their 
meetings on the last Monday of the month during 
the school year, and by those who serve as Honorary 
Secretaries and Educational Counselors. (5) Finally, 
Alumni participate actively in the management of 
M.LT. itself through serving on the M.I.T. Corpora- 
tion. Of 60 members of the Corporation, 30 Life 
Members and 15 Term Members are M.I.T. Alumni. 

In conclusion, Mr. Miller acknowledged the effec- 
tive support he had received during the past year 
from officers of the Alumni Association, singling out 
H. E. Lobdell, ’17, D. P. Severance, 38, H. B. Kane, 
24, and J. E. Conrad, for mention. He then intro- 
duced Gilbert M. Roddy, ’31, who will be president 
of the Association beginning July 1, 1957. 

Mr. Roddy expressed appreciation at his election 
to this important post, paid tribute to D. Reid 
Weedon, Jr., ’41, who had been general chairman of 
Alumni Day, and made two brief announcements. 
The first was that the evening event, at which Alumni 
would attend a Boston Pops Concert, represented the 
first telecasting of this well-known concert; it could be 
seen and heard on TV Channel 2 from WGBH-TV. 
The second was that, although attendance exceeded 

(Concluded on page 524) 


THE TECHNOLOGY REVIEW 























JULY, 





J 


= VS 


a 





M. B. DALTON ‘15 
N. E. HARRIS = '33 





bed 
ans 
' he 


ES Shes. WU j 
Samy TTT a i 


_v e “1 
~ Sot ae 
SEs = 


Leadership Gets To Be A Habit— 


We think you'll certainly agree with us 
that the courtyard of our Home Office in 
Waltham, Massachusetts, is most attractive. 
As a matter of fact, our entire building is so 
outstanding that it was the only office build- 
ing in the country to win a First Honor 
Award this year in the Honor Awards Pro- 
gram of the American Institute of Archi- 
tects. We are happy to say, too, that the 
landscaping of our building was awarded 
the 1957 National Plant America Award in 
the annual industrial landscaping competi- 
tion sponsored by the American Association 
of Nurserymen. 

Being forward-looking about our sur- 
roundings is in keeping with our long 
history of leadership in the field of plant 


protection —the field in which we spe- 
cialize. No prizes, of course, are awarded 
for top performance in reducing the hazards 
of fire, explosion, breakdown, and undue 
deterioration in plants; but if satisfied 
policyholders might be considered the cri- 
terion, we're sure we'd lead all others here, 
too. 

Our two companies have a combined 
total of almost two hundred years of suc- 
cessful experience in plant protection — ex- 
perience that could prove helpful to you. 
Why not get in touch with us by letter or 
phone? We have offices in all of the leading 
cities of the United States and Canada; or, 
if you'd prefer, visit us at our prize-winning 
building overlooking Route 128. 


Boston Manufacturers Mutual and 


Mutual Boiler and Machinery Insurance Companies 
225 WYMAN STREET, WALTHAM 54, MASSACHUSETTS 


G. A. SHATTUCK § '22 
R. HARRIS ‘37 
F, J. BUMPUS ‘SI 
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Architect-designed to fill a long-felt 
need SPIROLL is a new drafting 
accessory that literally takes the 
stretch out of drafting. Easily at- 
tached to the front edge of any 
drawing board it enables the drafts- 
man to work on any section of the 
drawing while seated or while 
standing in the most natural posi- 
tion. By sliding the drawing down 
into SPIROLL the bottom section of 
the sheet is coiled safely out of the 
way, then the top section can be 
worked on easily. SPIROLL saves 
draftsmen’s time, keeps drawings 
free from elbow smudges and torn 
edges. The result is less eyestrain, Non-corrosive sheet steel, 
fewer backaches and faster, more 


accurate drawings. gray enamel finish. 

















Consult your drafting supply dealer or order direct. 
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1 Concord Road Dept.! South Sudbury, Massachusetts, 
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all expectations, ample seating would be available 
for all who held banquet tickets. Additional seating 
space for others would also be available in the Little 
Theatre of Kresge Auditorium for “The Pops.” 


Boston Pops Concert 


Arthur Fiedler, Conductor, and the Boston Pops 
Orchestra staged a magnificent performance in 
Kresge Auditorium the evening of Alumni Day. 
Every seat in the house was a good one, and some 
Alumni had their first opportunity to witness the 
unusual visual and acoustic properties of the com- 
paratively new structure. The program for “M.I.T. 
Night at the Pops” was an unusually good one too, 
in three parts. 

The first part of the program included the Pol- 
onaise from “Eugene Onegin,” by Tchaikovsky; Suite 
from “Peer Gynt,” by Grieg; Air on the G-String, by 
Bach-Wilhelmj; and Academic Festival Overture, by 
Brahms, as well as several encores. 

The second part of the program featured Tana 
Bawden, soloist, in the Piano Concerto in A Minor, 
Op. 54, by Schumann, with brilliant performance by 
pianist and orchestra alike; and the Espana, Rhap- 
sody, by Chabrier. 

The final portion of the program included selec- 
tions from “My Fair Lady,” by Loewe; “Moonglow” 
and Theme from “Picnic” arranged by Hayman, The 
Stars and Stripes Forever, by Sousa, and — as a fitting 
conclusion — the Stein Song by Frederic F. Bullard,’87. 


Conclusion 


This year’s events mark the thirteenth Alumni 
Day and the fourteenth Commencement exercises to 
be recorded since April, 1945, by The Review's ninth 
editor. During the past dozen years the pattern of 
Commencement ceremonies has not changed appre- 
ciably, although the economic and military problems 
confronting today’s graduates are quite different 
from those of June, 1945. The events of Alumni Day 
have gone through a number of changes, however. 
The steins and bottled beer are gone from the ban- 
quet, but then, so are the speeches. 

This year’s events were marked by a somewhat 
greater degree of pageantry than usual; they also 
had a maturity and quality not always found in 
Alumni gatherings. The presentation of the mace in- 
jected a bit of medieval tradition into the exercises 
of a very modern educational institution, and the con- 
cert performance of the Boston Pops Orchestra pro- 
vided a very welcome innovation for concluding 
Alumni Day. If Alumni left Cambridge empty- 
handed, they could do so with pride and dignity. 

The symposiums emphasized advances in physics 
and educational methods of teaching: science. The 
dedication ceremonies of new laboratories for M.I.T 
again called attention to the theme of science and 
education. In a very real sense, therefore, Alumni 
Day, 1957, could be regarded as Karl Taylor Compton 
Day for the cardinal and gray. 


THE TECHNOLOGY REVIEW 











JULY, 





le. 


ng 
‘le 


la 


g 





ROSS 


Air Systems 





In a very real sense, the engineering talents and manu- 
facturing services of the six organizations listed below do 
complement one another. Unlike situations where one large 
controlling group owns and operates unrelated companies, 
this Ross group consists of services and facilities that are 
distinctly related. Because of this relationship and close 
working arrangements, customers of any one have the 
advantage of being able to call upon all. Not infrequently 
an extensive project will require the engineering talents 
of and equipment manufactured by two or three, even 
four of the group. 


What makes this group service of more than passing interest 


THE ROSS GROUP 
OF COMPLEMENTING SERVICES 





J. 0. ROSS ENGINEERING CORP. 


444 MADISON AVENUE, NEW YORK 22,N.Y. 


ATLANTA * BOSTON *« CHICAGO « DETROIT 
LOS ANGELES ¢« SEATTLE 
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..- Engineered Atmospheres 


for Better Processing 


is the fact that all have long been active in a very spe- 
cialized phase of industrial operations, namely, direct and 
correlated problems associated with Engineered Atmos- 
pheres, a phase not to be confused with conventional ‘air 
conditioning’. Operations such as drying, baking, curing, 
coating, laminating and other treatments of this character 
require that the ‘atmosphere’ surrounding the products 
during the operation — the processing conditions — must 
be carefully predetermined and then precisely created 
and maintained. 


Engineered Atmospheres and/or related services is the 
business of all. 


J. O. ROSS ENGINEERING CORPORATION, New York, N. Y. The company 
was founded in 1921 by John O. Ross who prior to that year had spent his entire 
business career in the design and manufacture of fans, blowers and other units and 
systems for moving and controlling air. From its inception, the J. O. Ross Engineering 
Corporation has served industry on a broader basis than in the mere handling of 
air, Over the years, Ross Engineers have worked on targets which logically could be 
termed “Engineered Atmospheres”...that is, atmospheres which are predeter- 
mined and then created to provide the best possible conditions for processing 
paper, plastics, textiles, metals, and the many other materials that require baking, 
curing, drying, treating, cooling, painting or other treatment. 


ANDREWS AND GOODRICH DIVISION, Boston, Mass. This is the sixth and 
latest member of the Ross Group of Complementing Services. Specialists in textile 
drying and finishing machinery since 1920, Andrews and Goodrich has installations 
in the leading finishing mills in the United States and Canada, This division will 
give the Ross Group broader diversification. As a member of this group, Andrews 
and Goodrich in turn offers services of a wider scope in the field of air-handling. 


ROSS ENGINEERING OF CANADA, LIMITED, Montreal, Can. A Canadian 
company serving Canadian industries since 1923, this company's work parallels 
that of J. O. Ross Engineering in the United States. In the fields of paper, plastics, 
rubber, textiles, metal-fabricating, foundries, Ross of Canada designs and con- 
structs systems and units for providing the necessary “Engineered Atmospheres” 
for many of the processing steps in these industries. 


ROSS MIDWEST FULTON CORPORATION, Dayton, Ohio. Particularly in connec- 
tion with drying systems on paper machines, etc., there is generally a need for 
automatic temperature control of the heating surface and for positive drainage of 
condensate; auxiliary items such as separators, heat exchangers, sight-flow indi- 
cators, syphons, traps, etc., are necessary adjuncts. Ross Midwest Fulton has 
specialized in these engineered systems since 1926 and to date the majority of 
paper machines in the U. S. A. and Canada operate with their equipment. 


CARRIER-ROSS ENGINEERING COMPANY, LIMITED, London. Established in 
the early 1920's Carrier-Ross serves industry in England and on the Continent in the 
field of Engineered Atmospheres very much as the Ross companies in New York and 
Montreal serve the United States and Canada, respectively. Completely staffed with 
€ tent engi s and with excellent manufacturing facilities, Carrier-Ross is in 
position to aid all members of the group, particularly in overall planning where inter- 
est in a project is held jointly by parties in the States and/or Canada and England. 





JOHN WALDRON CORPORATION, New Brunswick, N. J. Waldron is one of 
the oldest continuing businesses in the country, being founded in 1827 by William 
Waldron. it has always been in the specialized field of web-processing. Starting 
with paper and later rubber and plastics, Waldron Engi s have designed and 
constructed machinery for coating, laminating, embossing, saturating, printing 
‘webs’ of material such as paper, plastics and textiles. Frequently, Waldron Engi- 
neers and Ross Engineers work together on problems where Ross units condition the 
material and Waldron units do the converting. Web-Processing is the work of the 
Machinery Division and while most of the work in the past has been in the indus- 
tries referred to above, Waldron equipment is now going into other new fields such 
as metal drums, plastic tubes and packaging. Another Waldron division manufac- 
tures flexible couplings which find wide use in the field of power transmission. 
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JUST PUBLISHED 


NEW ° ENLARGED ° REVISED 
EDITIONS OF 


Smoley’s Tables 


Time Savers for Designers & Builders since 1901. Check 
items of interest to you: 
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350 New Pages 


(1) Logs and Squares $ 6.00 
Parallel Tables increased 100’ to 300’ 

(1 Slopes & Rises (Tables doubled) 6.00 
192 bevel pages increased to 384 

[-] Log. Trig. Tables 1.50 
areas and circumferences extended 

[-] Three Combined Tables 10.00 

{_] Segmental Functions 5.00 

[[] Four Combined Tables 12.00 


Mail Orders & Inquiries to: 


C. K. Smoley & Sons, Inc. 


P.O. Box 14, Chautauqua, N. Y. 








The Land of Opportunity 
in the Land of Lincoln 


In Springfield, Illinois, thriving city of nearly 100,000, 
where Lincoln memories linger, a modern, industrial in- 
stitution offers opportunity, challenge, and fitting rewards 
to young engineers. Sangamo Electric Company, electric 
metering pioneer, manufactures also, time controls, a full 
line of capacitors, recording speedometers, a gas meter- 
ing device, and electronic equipment. Besides the main 
manufacturing plant, housing the prime engineering and 
marketing units, there are plants in Marion, Illinois, Pick- 
ens, South Carolina, and affiliated factories in Canada, 
England, and Scotland. 


MIT men® have found in Sangamo rewarding oppor- 
tunities. Others, seeking opportunities, can secure infor- 
mation from Sangamo’s training director. 





*Edward A. Leach, ’27 Roy Ide, ’30 _ Herbert Johnson, ’43 


SANGAMO ELECTRIC COMPANY 
SPRINGFIELD, ILLINOIS U.S.A. 
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TREND OF AFFAIRS 
(Continued from page 490) 





Visiting Committee Report on 

Geology and Geophysics 

@ The Visiting Committee on the Department of Ge- 
ology and Geophysics* met in Cambridge on Tues- 
day, December 4, 1956, with the following members 
present: Messrs. Beadle, Desmond, Lord, Sherry, and 
Silverman. The following members of the Depart- 
ment and Administration met with the Committee for 
all or part of the discussions: Francis Bitter and 
George R. Harrison, Associate Dean and Dean, re- 
spectively, of the School of Science; Robert M. Kim- 
ball, ’33, Secretary of the Institute; Robert R. Shrock, 
Head of the Department, and J. A. Stratton, ’23, 
Chancellor. Messrs. Bannerman, Clewell. Gershino- 
witz, and Green of the Committee were unable to 
attend. 

The Committee recommends that the Executive 
Committee: 

1. Approve the appointment of four new profes- 
sional staff members in 1957, or as soon thereafter as 
they can be found or trained, to bring the depart- 
mental staff to 20, the number mentioned in last 
years Visiting Committee Report as “optimum to 
achieve the proper diversity and depth.” 

2. Approve continuance of the four year-five year 
curriculum in Course XII put into operation this fall 
for the purpose of offering a more fundamental and 
broader course of study, with such minor alterations 
as may be necessary to make it serve more effectively 
as a training course for students who may wish to 
continue graduate work in the earth sciences. 

3. Give sympathetic consideration, within the rec- 
ognized budgetary and space limitations, to the fol- 
lowing needs of the Department: (a) adequate space 
for present and future staff including office and 
laboratory, space, classrooms, and seminar rooms; 
(b) adequate library facilities in the departmental 
area; (c) a commons room for undergraduates; (d) 
budgetary support for a second instrument maker; 
(e) budgetary support for additional efforts to get 
more undergraduate and graduate students interested 
in going into the earth sciences. 

4. Approve the Department’s present and proposed 
future educational experiments which are designed to 
create and maintain interest in the earth sciences, 
specifically: (a) freshman elective subjects in earth 
science and astronomy, respectively; (b) undergradu- 
ate lecture subject in physical oceanography (offered 
by members of the Woods Hole Oceanographic In- 
stitution staff); biweekly departmental seminar; (c) 
biweekly earth science colloquim (with distinguished 
speakers, generally from outside the Cambridge 
area); (d) future subjects as follows: (1) second year 
subject in earth physics; (2) fourth year graduate sub- 

(Continued on page 528) 

*Members of this Committee for 1956-1957 are: Walter J. 
Beadle, ’17, chairman, Thomas C. Desmond, ’09, William J. 
Sherry, ’21, Cecil H. Green, ’23, Daniel Silverman, ’29, Day- 
ton H. Clewell, ’33, Clifford S. Lord, 87, Harold M. Banner- 
man, and Harold Gershinowitz. 
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Planning that plots your protection . . . 


With human life and often millions of 
dollars at stake, no detail is too small for the 
Manufacturers Mutual Loss-Prevention Engi- 
neers who plan a modern industrial plant’s fire 
prevention defenses. 

A good example of their careful planning 
may be seen in the famed Manufacturers 
Mutual Fire Protection Maps. Providing a 
complete plan of the physical layout of each 
Policyholder-Member’s plant, these drawings 
contain complete data on all buildings, yard 
areas, types of construction and occupancy, 
protective systems — in fact, every single phys- 
ical element relating to the plant’s fire safety. 
Together, they provide a perfect picture of 
the plant’s total fire prevention assets and 
liabilities. 

This is just one of the many steps our Loss- 
Prevention Engineers take to prevent losses 


before they occur. Given the opportunity they 
can plot a plan of protection for your plant, 


| STitewmarr, 16 


PRESIDENT 


N.B. “Tech” men predominate in the more important 
positions of the individual companies that make up the 
Factory Mutual Group and of the jointly operated 
Factory Mutual Engineering Division. 


MANUFACTURERS MUTUAL 
FIRE INSURANCE COMPANY 


1500 TURKS HEAD BLDG., PROVIDENCE 1, R. I. 


Over $62,000,000,000 Insurance In Force in 
the Factory Mutual Companies 





MANUFACTURERS MUTUAL IS THE OLDEST AND LARGEST OF THE FACTORY MUTUAL COMPANIES 


JULY, 1957 
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GEARS 


Made to Your 
Specifications 


You and we can form a 
team—you to draw up 
the specifications; we to 
make the gears—that 
will be profitable to 
both of us. Gears of all 
types, all sizes, all ma- 
terials. Design-engineer- 
ing service available. 


Custom Gears 
Exclusively 


DIEFENDORF GEAR 
CORPORATION 


Syracuse 1, N. Y. 


DIEFEND‘O:AF 


GS EAR S 





TREND OF AFFAIRS 
(Continued from page 526) 





jects in thermodynamics, hydrodynamics, electrody- 
namics, and mechanics, utilizing some of the 
present staff and anticipating some new staff addi- 
tions to the Department. 

5. Approve the policy set forth in the Interim Re- 
port of the Faculty Ad Hoc Committee on the Earth 
Sciences at M.I.T. This policy, broadly stated, is that 
the earth sciences be strongly supported at M.LT. by 
effecting a collaboration of the Department of Ge- 
ology and Geophysics with the Department of Mete- 
orology and with the Woods Hole Oceanographic 
Institution. 

6. Approve the proposal of the Ad Hoc Committee 
that an interdepartmental laboratory be set up to 
consolidate the research activities of the Department 
of Geology and Geophysics and the Department of 
Meteorology. 

7. Consider merging, at an appropriate time, the 
Department of Meteorology and the Department of 
Geology and Geophysics so that a consolidated de- 
partmental administration can utilize staff and facil- 
ities to maximum advantage in teaching as well as 
in research. 

8. Effect a closer working arrangement with the 
Woods Hole Oceanographic Institution in order to 

(Continued on page 530) 














WHEELER CONSTRUCTION CO. 


BUILDING CONSTRUCTION 


EARL C. WHEELER °26 


15 LEWIS STREET 


HARTFORD, CONNECTICUT 


IAN H. MACDONALD °48 
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Offered to industries in 
the nuclear energy field by 


Vore ccna, Ire: 


Engineers, Manufacturers 
and Constructors .. . 





'ULCAN ENGINEERING DIVISION 


Extensive Process Knowledge 
Successful Project Experience 

Your assurance of minimized plant investment, 
maximum product quality and reliable, 

low cost operation 





COMPLETE ENGINEERING FIELDS OF EXPERIENCE 


Preliminary Evaluations ; 
Laboratory and Pilot Plant Facilities Wate Ghigent 


Process Engineering Absorption 
Project Engineering Extraction 
Mechanical Engineering Distillation 


Procurement 
Initial Operation 


'ULCAN MANUFACTURING DIVISION 


CHEMICAL PROCESS EQUIPMENT 


Towers, Absorbers, Scrubbers 

Heat Exchangers, Cold Traps 

Evaporators 

Extractors, baffle and pulse 

Trays, bubble cap and sieve 

Mechanical Design and Drafting of Equipment 
Radiograph service 

Special Cleaning and High Vacuum Test Facilities 


'ULCAN CONSTRUCTION DIVISION 


Overall Plant Construction Services 
Renovation of Existing Plants 

Field erection and installation of equipment 
Piping fabrication 








L. W. Nisbet  D. H. Park 





j J. J. Hogan 
M.1.T. Men At Vulcan 1 R. N. Summerville T. O. Wentworth H. Y. Whang 


MoeLcans —_. gy. 


General Offices and Plant, CINCINNATI 2, OHIO 
HOUSTON BOSTON CHARLOTTE, N.C. ST. LOUIS DENVER SAN FRANCISCO 
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HIGGINS American Drawing Inks 


HIGGIns 


AMERICAN INDIA ! 


1880 — 199/ 


John Gianella '08, Executive Vice President 





HIGGINS Ink Co., Inc., Brooklyn, New York 


























DEXTER 
=» CHEMICAL 
CORPORATION 


Pioneers in the study of static electricity 
on textiles . . . Specialists in processing 


agents for cotton, wool and all synthetics. 


AZEL W. MACK 


New England Sales Manager 
M. I. T. 1915 


SIDNEY M. EDELSTEIN 


President 


M. I. T. 1932 


DEXTER CHEMICAL CORPORATION 
819 Edgewater Road, New York 59, N. Y. 


BOSTON, MASS. . CREENSBORO, N.C. . CHARLOTTE, N.C. 


BUENOS AIRES 


ATLANTA, GA, . 








TREND OF AFFAIRS 
(Continued from page 528) 


utilize its facilities for oceanography instead of at- 
tempting to duplicate such facilities. 

These recommendations are evidence that the Com- 
mittee is well impressed by what the Department has 
accomplished in the evolution of its educational 
program. 

The report of the Visiting Committee was approved 
for publication in The Review at the meeting of the 
Executive Committee of the Institute on April 5. 


Visiting Committee Report on 

Modern Languages 

@ A wide range of topics was discussed by the mem- 
bers of the Visiting Committee on the Department of 
Modern Languages who met on March 21,, 1956.* 
Committee members present were Messrs. Berke, 
Bond, Raymond, Twaddell, and Chairman Desmond. 
John E. Burchard, ’23, Dean of the School of Human- 
ities and Social Studies, and Paul M. Chalmers, 
Adviser to Foreign Students, were present and repre- 
sented the Administration. In addition, the following 
members of the Department were also in attendance: 
William N. Locke, Head of the Department, Profes- 
sors Joseph R. Applegate, A. Noam Chomsky, Morris 
Halle, James S. Tassie, and Victor H. Yngve. 

Members of the Department described research 
and teaching activities being conducted under their 
direction, the purpose of teaching foreign language 
at the Institute was carefully examined, the occasional 
need to give a small group of foreign students a bet- 
ter grasp of English was discussed, and the place of 
foreign language work in the Humanities program 
was reviewed. 

Students taking language courses at the Institute 
differ in their aims and, correspondingly, different 
types of courses are given. Graduate students wish to 
learn to read technical literature in their field. Liter- 
ature and humanities courses appeal to those with 
broader interests and some knowledge of the lan- 
guage. Elementary language is taught for those who 
wish to begin to get the feel of a foreign language and 
culture. Subjects in spoken French and spoken Ger- 
man help provide ability in speaking. Linguistics 
courses attract those who want to make a study of 
the structure or the uses of language as a medium of 
communication. 

Only undergraduates in Courses in Chemistry and 
in Mathematics are required, at the present time, to 
take a foreign language at the Institute. Almost all 
undergraduates taking language courses do so be- 
cause they have a personal desire to acquire polylin- 
gual ability, not because it is required. Extracurricular 
activities, conducted in a foreign language, have been 
shown to be valuable as a supplement to classroom 

(Continued on page 534) 


*Members of this Committee for 1955-1956 were: John J. 
Desmond, Jr., chairman, B. Edwin Hutchinson, 09, Samuel 
Berke, ’15, Antonio H. Rodriguez, ’21, Horatio L. Bond, ’23, 
Jean M. Raymond, ’34, Franklin S. Cooper, 36, Elton Hock- 
ing, and W. Freeman Twaddell. 
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Cnithov Gravev Cordribition to Americary Jndusti (857-1957 





They Scoffed at Wm. Graver’s 


Determination to Build 


Storage Tanks with Light Plate 


Quoted from an article “Graver Tanks Are 
Monuments to Confidence, Energy and Skill,” 
The Southwestern Oil Journal, December 5, 1919: 


€€ . «© © It had been the theory of Chicago tank builders 
that tanks should be constructed like boilers—made of heavy 
material and capable of standing a great pressure. Mr. Graver 
could erect his tanks much cheaper than those being put up 
by the Chicago concerns, but he was unable to get his just 
share of the business. He took contracts for other kind of 
work and his perseverance was finally rewarded by a contract 
to build four linseed tanks of considerable size for a Chicago 
concern. Failure was predicted by his competitors and Joseph 
T. Ryerson, from whom he was purchasing the material, 
also became skeptical of the outcome. 

Having called Mr. Graver into conference and being assured 
that he had successfully constructed the lighter tanks for 
the Standard Oil Company, Mr. Ryerson gave the oil com- 
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IN 1884...73 YEARS AGO... 
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pany his word that the tanks would fill all requirements and 
Mr. Graver was allowed to go on with the contract. William 
Graver, his son, J. P. Graver, now president of the company 
and Mike Sheets, the construction foreman, got the material 
out for the tank at their plant in Clark street. 

The tank trade was especially interested in the construction 
of the tanks and they gathered daily to watch the erection. 
Gloomy predictions were voiced from the laying of the 
bottoms to the completion of the tanks. However, William 
Graver had his day when the first tank was tested out. 
A large crowd was on hand to see the tank filled up, and as 
the gauge on the tank soared and it still held, many of his 
competitors turned on their heels, wiser apparently in tank 
construction. 

It was upon the completion of this tank that William 
Graver began to reap the fruit of his labor. Orders came 
pouring in and from that day to this the Gravers have been 
favored with a large share of the tank business. 9 9 


IN 1888 .. . GRAVER'S FACTORY IN EAST CHICAGO 
. .. the first plant in the Great Columet 
Industrial Area in Northern Indiana 
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EAST CHICAGO, INDIANA e 
DETROIT 
LOS ANGELES 7 


Building for the Future on a Century of Craftsmanship in Steels and Alloys 
GRAVER TANK & MFG. (0. INC. 


NEW YORK e@ PHILADELPHIA e@ EDGE MOOR, DELAWARE 
CHICAGO e TULSA e@ SAND SPRINGS, OKLAHOMA 
FONTANA, CALIFORNIA * SAN FRANCISCO 
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Long before flight becomes a reality, missiles and aircraft are exhaustively 
tested to determine the efficiency and reliability of their design. Equipment 
for circuit analysis, data processing and operational checking contain 
numerous inner and inter-connections whose functions require rapid, reliable 
and versatile re-arrangement. AMP’s Patchcord Programming Systems 
provide this flexibility of circuit arrangement, with a wide variety of products 
having these desirable features: 


@ universal or shielded construction. 

e contact arrangements with 111 to 4,896 holes. 

e contact design to provide dual wiping action with each engagement. 

e unique solderless taper pin technique for permanent wiring to contacts. 


products for the AVIATION 


The network of electrical and electronic impulses that control, regulate and 
maintain airborne equipment at peak efficiency in flight depends, to a large 
degree, on the integrity and reliability of the wire terminations within its 
circuitry. Changes in equipment and requirements have extended the scope 
of the A-MP insulated terminal lines to include products which are abreast 
of the thermal, vibration and similar problems imposed by today’s faster, 
higher flying aircraft. 


Many of the answers to the problem of tomorrow’s flight equipment are 
obtained from the experience of today’s research in the barriers that the 
present prototypes, missiles and other supersonic experiments are investi- 
gating. AMP INCORPORATED has produced many of the pulse system 
devices used to assure the faithful functioning of the electrical and electronic 
equipment which guide and control these instruments in the worlds of tomorrow. 


Ampli-FILM, the finest high-voltage dielectric, is used as the basic insulator 
in the products of our Chemical and Dielectric Division. These products 
include: wafer capacitors (standard and armored), pulse forming networks 
and systems, and high voltage power supplies. 


Wholly Owned Subsidiaries: 


Aircraft-Marine Products of Canada Lid., Toronto, Canada 


Aircraft-Marine Products (Great Britain) Ltd., London, England 
Societe AMP de France, Le Pre St. Gervais, Seine, France 
AMP—Holland N. V. 's-Hertogenbosch, Holland 


General Offices: 5829 Eisenhower Boulevard, Harrisburg, Pa. Distributor in Japan: 


532 





Oriental Terminal Products Co., Ltd., Tokyo, Japan 
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How Curtis helped a design engineer 


“BEAT THE HEAT” 


This single universal joint in a 
ribbon-stripping machine was 
operated at a 34° angle. The 
joint heated up, wear was ex- 
cessive. (Curtis Joints have been 
tested at angles up to 37°, but 
we do not recommend angles 
greater than 30°.) 


Curtis engineers recommended 
a double Curtis joint, which re- 
duced the angle to 17° per joint. 
Result: no overheating, im- 
proved efficiency, longer life. 


You can depend on Curtis 
engineering in any problem of 
angular power transmission. And 
you can depend on 


CURTIS UNIVERSAL JOINTS because our 


catalog torque and load ratings are substantiated by constant tests 
under production conditions. 


14 SIZES ALWAYS IN STOCK é 
Ye” to 4” O.D. 
(6” joints on special order) 
09 


Not sold through dis- 

tributors. Write direc UNIVERSAL JOINT CO., INC. 
Or free engineering 8 Birnie Avenue, Springfield, Mass. 

data and price list. ipmvtitieaueed on 
EXCLUSIVELY A MANUFACTURER OF UNIVERSAL JOINTS SINCE 1919 
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work in languages, but can rarely be a satisfactory 
substitute for it. It takes 150 hours for the average 
graduate student to learn to read material in his field 
in a foreign language and at least 10 times that 
amount of time to begin to achieve any real mastery 
of a foreign language in its spoken and written form. 

The Committee expressed the opinion that an insti- 
tution of higher education ought not to have to teach 
elementary language. Every educated man should 
have command of at least one foreign language, but 
too frequently elimination of language requirements 
from college entrance requirements has left the pre- 
paratory schools with the belief that foreign language 
ability is not important for college students. 

In a few instances foreign students who come to 
study at the Institute have difficulties in keeping up 
with their studies because they are not sufficiently 
familiar with English. Although only a few such cases 
appear each year, it was suggested that an elective 
course in spoken English for foreign students could 
be established. (Such a course has since been ap- 
proved by an appropriate Faculty Committee.) 

Members of the Department of Modern Languages 
have a vital interest in effective use of both aural and 
visual instrumental aids to language teaching. The 


(Continued on page 536) 





FEEDBACK CONTROLS, INC. and the MIT alumni on its staff join other alumni and friends 
of MIT in this dedication to the memory of Karl Taylor Compton. 


William M. Pease '42, President 
Alvin C. Brodie '43, Vice-President 


Theodore P. Heuchling '46, Vice-President 


David V. Stallard '49 
Jay M. Bedrick ‘50 


FEEDBACK CONTROLS, 


899 MAIN STREET * WALTHAM 54, 
Components and Systems for Control and Computation 


Michael J. Fitzmorris '50 
Raymond C. Quick ‘50 
Thorleif Knutrud '54 
John L. Preston '54 


INC. 


MASSACHUSETTS 















Boston, Mass. 


CHAS. T. MAIN, INC. 


Design of Industrial Plants 
Pulp and Paper Mills 
Steam, Electrical and Hydraulic Engineering 
Machinery Reorganization 
Investigations, Appraisals and Reports 
Construction Management | 















Water Supply 





Charlotte, N. C. 

















THE TECHNOLOGY REVIEW 





+: — FB 








L | 











orld-' 
00 pla 
Bign an 
ably for 
hemic: 
paper r 
Lummqt 
bay as i 
onclus 

vestm 






HE L 
85 Ma 
JUL) 

















|? 














mvith Lummus—sure-footed guides. in construction 
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Lummus has branches and affiliates around the globe, Your Lummus-built installation will function smoothly 


with expert SS iohsc Mileham dalek me iilcM elec MThitichileln You will get maximum return on your tejelicel! investment 


orld-wide, world-wise Lummus has built more than 
00 plants in the past half-century. Here is solid de- 
sign and engineering experience that can work profit- 
ably for you anywhere. Whether you plan to build a 
hemical or metallurgical plant, petroleum refinery, 
paper mill or power plant or a new processing unit, 
ummus provides the same integrated control in Bom- 
bay as it does in Beaumont. This can only lead to one 
onclusion for you—maximum return on your capital 

vestment. 


Ah 


ENGINEERS AND CONSTRUCTORS FOR INDUSTRY 
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TREND OF AFFAIRS 
(Continued from page 534) 


high cost of production has ruled out the use of sound 
films, but the use of audio aids in language teaching 
in colleges and secondary schools has grown rapidly. 
School uses of audio aids would undoubtedly be en- 
hanced if rugged and durable equipment, specifically 
designed for school use, were made available at prices 
intermediate between that of home and professional 
equipment. Efforts are being made to interest engi- 
neers and manufacturers in the development of suit- 
able apparatus for teaching. 

With its relatively small number of language stu- 
dents, the Institute has not yet initiated a “language 
laboratory,” but is interested in developing such facil- 
ities. It has been amply proven that adequate labora- 
tory facilities enable language students to derive 
much benefit from the laboratory work that supple- 
ments classroom instruction. Students are especially 
aided by recording facilities that enable them to listen 
to and imitate the voice of foreign speakers, and to 
make subsequent comparisons between the original 
and their imitation. 

The Committee expressed the view that the De- 
partment is carrying on linguistic research which, in 
some cases, cannot be done at all elsewhere, and, in 
other cases, is conducting language research more ef- 
ficiently than is being done elsewhere. The Commit- 
tee reaffirms its 1955 recommendations that: (a) com- 
petence in at least one foreign language be required 
of every candidate for an M.I.T. degree; and (b) an 
admission language requirement be considered to 
encourage students to get that competence before 
entering, such a requirement to be put into effect 
gradually, giving secondary schools sufficient notice 
to prepare their students for it. The Committee sug- 
gests investigating the possibility of a freshman elec- 
tive in spoken English for foreign students, such a 
course to be offered by members of the Department's 
staff. Finally, it is the Committee’s hope that a “lan- 
guage laboratory” may soon be provided to aid in 
the development of spoken language proficiency. 

After review by the Executive Committee in Au- 
gust and by the Corporation on October 1, 1956, the 
report of the Visiting Committee was submitted for 
publication in The Review on October 25, 1956. 


Visiting Committee Report on 

Civil and Sanitary Engineering 

@ The Visiting Committee on the Department of 
Civil and Sanitary Engineering met on Sunday, April 
8, and Monday, April 9, 1956, at the Institute. Present 
at this meeting were: William V. McMenimen, ’03, 
Horatio L. Bond, 723, Alfred E. Perlman, ’23, and 
Alfred T. Glassett, 20, chairman.* Present from the 

(Continued on page 538) 

*Members of this Committee for 1955-1956 were: Alfred T. 
Glassett, ’20, chairman, William V. McMenimen, ’03, Clar- 
ence D. Howe, ’07, Horatio L. Bond, ’23, Alfred E. Perlman, 
"23, Philip C. Rutledge, °33, Wesley W. Horner, Frank D. 
Merrill (deceased), Hartley Rowe, and General James H. 
Stratton. 
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i Gulliver, with considerable aplomb, blithely traveled 
lly. through the never-never land of giants as tall as 
-- church steeples and through the land of the little 
lly people, six inches tall. In these strange lands he 
008 unwittingly, but consistently, came a cropper. 
nal As boiler makers, we too are confronted with 
gi- strange lands. Boiler pressures have reached the 
nit- supercritical, that area of pressures above 3,200 
pounds per sq. inch where water and steam lose some 
tu- of the behavior patterns we have known so well. 
ge Steam temperatures have increased, pressing the 
cil- metallurgist to provide better materials to contain 
ra- them. And all the while, boiler capacities have jumped 
ive by leaps and bounds. In short, the quest for greater 
le- efficiency has necessitated the development of boilers 
lly of Brobdingnagian proportions. 
en Currently Combustion is designing a boiler which 
to will set new world records for steam pressure and 
ial temperature — 5,000 pounds per square inch and 
1200°F. Its predicted performance indicates that it 
de- will be the most efficient boiler ever built. In coop- 
- eration with the Philadelphia Electric Company, in 
~ whose Eddystone Station this 16-story high boiler 
of - will be installed, we have designed and built a 
it- Lilliputian version of this unit at our Chattanooga 
= plant. Thus, unlike Gulliver, who wandered into the 
ed land of the giants without knowing what difficulties 
- might confront him, we have turned the light of 
% research on the road ahead. By duplicating the condi- 
ae tions of pressure and temperature, and by using the 
an same metals and the same pure water that will be 
a used at Eddystone, the test unit enables C-E engi- 
S- neers to study virtually all phases of the design of 
the multi-million dollar boiler, before it is built. 
5 There are many roads from Lilliput to Brobding- 
n- nag. The only sure one is the route of research. The 
in ills that befell Gulliver are funny—only in a fable. ‘ 
A COMBUSTION 
. ENGINEERING 
Combustion Engineering Building 
200 Modisen Ayenve, New York 16, N. Y. 
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Administration were: Julius A. Stratton, ’23, Chancel- 
lor; C. Richard Soderberg, ’20, Dean of the School of 
Engineering; Robert M. Kimball, ’33, Secretary of the 
Institute; Malcolm G. Kispert, 2-44, Executive Assist- 
ant to the President; John B. Wilbur, ’26, Head of the 
Department. The heads of the various divisions 
within the Department were also present. 

The Sunday meeting was held in the Faculty Club 
and convened at 2:00 p.m. At this meeting Dr. Wilbur 
reviewed the organization of his Department, the 
trends in enrollment, and the various research prob- 
lems being carried on. In the death in 1955 of Donald 
W. Taylor, 34, Associate Professor of Soil Mechanics, 
the Department suffered a serious loss. Professor 
Taylor was outstanding in his field of soil engineering 
and considerable discussion developed as to his suc- 
cessor. 

At the undergraduate level, student enrollment 
continues to be a matter of some concern. Dr. Wilbur 
explained to the Committee the various steps his 
Department has been taking to interest freshmen in 
this field. It was the opinion of the Committee that, 
in the field of civil engineering, there continues to 
be a substantial demand for students graduating in 
four years with a bachelor’s degree and that the 
procurement and proper training of these students 
is a very important function of the Department of 
Civil Engineering. 

Enrollment in the Graduate School continues to be 
satisfactory, with substantial numbers of applicants, 
and no problem is apparent at that level. Research 
in the many fields covered by the Department's ac- 
tivities continues to be satisfactory, both as to vol- 
ume and scope, and the Committee was again happy 
to find that the research programs appear to be very 
effective as Graduate School instruction. 

At the 1955 meeting of the Committee, Professor 
Wilbur outlined his ideas of a new approach to 
undergraduate teaching of civil engineering under 
which students start the professional subjects in 
their early years so that they may be encouraged to 
exercise judgment and imagination in their ap- 
proach to engineering problems. At that time it was 
recommended that the proposed program of vertical 
education be tried on a partial scale, and this is 
currently being done in a sophomore course dealing 
with professional subjects. Experience to date has 
shown this new teaching concept to be educationally 
effective and popular with the students. It is hoped 
that, at a later date, this type of teaching can be 
further extended into the junior and senior years. 

On Monday the Committee members met in the 
Department headquarters and were escorted to the 
various laboratories and divisions of the Department, 
following which discussions were held with all of the 
Faculty members. The Committee was greatly im- 
pressed with the various presentations made, and 
most particularly with the outside activities of many 
members of the Department. 

(Continued on page 540) 
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After the Monday discussions the Committee had 
a meeting and submitted to the Corporation the fol- 
lowing recommendations: 

1. With the exception of the Hydraulic Engineer- 
ing Division, which is housed in a separate building 
from the rest of the Department, there is a critical 
shortage of space in the Department. It is recom- 
mended that the space vitally needed for research by 
the Transportation Division be provided promptly; 

2. Surveying is an important part of any course 
in civil engineering. With minor exceptions the sur- 
veying instruments now used for teaching are more 
than 35 years old and while still functional are not 
adequate to teach modern surveying. The Commit- 
tee recommends that a replacement program for 
these instruments be initiated —the total cost of 
which will approximate $10,000; 

3. Replacement for the late Professor Taylor, in 
the field of soil mechanics, is of prime importance. 
It is necessary that the new division head be an out- 
standing man in soil mechanics and that every effort 
be made to maintain the successful leadership this 
division has so long enjoyed. 

The report of the Committee, issued May 10, 1956, 
was discussed by the Executive Committee in Au- 
gust, 1956, and reviewed by the M.I.T. Corporation 
at its meeting on October 1, 1956. On October 25 it 
was received for publication in The Review. 


Little Lecture 


@ Edwin H. Land, President of Polaroid Corpora- 
tion (Cambridge), gave the 1957 Arthur Dehon Little 
Memorial Lecture on the evening of Wednesday, 
May 22, in M.I.T.’s Kresge Auditorium. 

Dr. Land’s lecture, entitled “Generation of Great- 
ness: the Idea of a University in an Age of Science,” 
discussed new concepts of scientific and technical 
education. It was open to the public and the attend- 
ance was greater than at previous lectures of its 
kind. 

Inventor of the Land-Polaroid Camera and holder 
of more than 200 patents, Dr. Land is currently 
Visiting Institute Professor in M.I.T.’s School for 
Advanced Study. Prior to giving his lecture he spent 

(Continued on page 542) 
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several weeks meeting with Faculty and administra- 
tive groups at M.LT. to examine various aspects of 
teaching which are affected by rapidly changing 
scientific and technological concepts. 

Established in 1944, the Arthur Dehon Little 
Memorial Lectures honor the memory of one of 
M.LT.’s most distinguished Alumni. Dr. Little, a 
graduate of the Class of 1885, was known as an ac- 
complished scientist who was also always greatly 
concerned with the social implications of scientific 
advance. 

Previous lectures in the memorial series have been 
given by such outstanding men as Sir Edward V. 
Appleton, Dr. Detley W. Bronk, Sir Henry Tizzard, 
and Dr. J. Robert Oppenheimer. 


Blobs of Bronze 


@ Twenty-one sculptures by Ibram Lassaw, who 
works with wire and a welding torch instead of with 
clay or stone, went on exhibit at the Institute in 
mid-May. The exhibition remained on display in the 
New Gallery of the Charles Hayden Memorial Li- 
brary through June 16, and was available for Alumni 
Day visitors to see. 

Non-objective constructions, consisting of intri- 
cate metal mazes coated with bright blobs of bronze, 
have attracted wide attention. Some stand as high 
as a man or higher and some are suspended from the 
ceiling. 

One of the works, “Pillar of Cloud,” was done on 
commission for Temple Beth-E] in Providence. (The 
sculptor executed a 28-foot “Pillar of Fire” for Con- 
gregation Beth-E] in Springfield, Mass.) Another, 
“Nebula in Orion,” is from the collection of Mrs. 
John D. Rockefeller, III, and another, “Alcor,” be- 
longs to Mrs. Laurance Rockefeller. 

Lassaw was born in Egypt but has been in this 
country since he was eight years old and is a citizen 
of the United States. He studied in Brooklyn and 
New York, where he now has a studio. He is cur- 
rently working on commissions for a Roman Catholic 
Church in Centreville, Ohio, and a synagogue in 
Port Chester, N.Y. 

(Concluded on page 544) 
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Review of R.O.T.C. 


@ Annual military day exercises were held at the 
Institute on May 7 with the main event of the day a 
parade and review on Briggs Field at 4:00 p.m. 
During this ceremony 41 cadets of the Departments 
of Military Science, Naval Science, and Air Science 
at M.I.T. were presented awards and medals for 
outstanding achievement. 

Admiral Edward L. Cochrane, ’20, U.S. Navy (Re- 
tired), Vice-president for Industrial and Government 
Relations at M.I.T., was reviewing officer. 

Dignitaries in the reviewing stand included Major 
General William M. Morgan, U.S. Air Force, Com- 
mander of the Air Force Cambridge Research 
Center; Colonel James S. Morgan, U.S. Army, Rep- 
resenting Chief of the Massachusetts Military Dis- 
trict; John E. Burchard, ’23, Dean of the School of 
Humanities and Social Studies, M.I.T.; Colonel 
James R. Lyons, U.S. Air Force; Colonel Charles 
McAfee, Jr., U.S. Army, Head of the Department 
of Military Science and Tactics, M.I.T.; Colonel 
Harmon Lampley, U.S. Air Force, Head of the De- 
partment of Air Science and Tactics, M.I.T.; and 
Captain Joseph S. Lewis, Head of the Department 
of Naval Science, M.I.T. 

The formation included about 1,600 cadets. Music 
was provided by the R.O.T.C. band under the direc- 
tion of Major Frederick A. Harris. 


THE STREAM OF LIFE 
(Concluded from page 494) 


In recent years, there has been much discussion of 
the importance of “peace of mind.” Few creatures 
with minds have more peace than the koala bear or 
the opossum. What we need is not peace of mind but 
security of spirit, which is not at all the same as free- 
dom from all anxiety. 

We must grow with our universe. Its increasing 
complexity brings greater opportunity. The world is 
fuller of things that we consider good than philoso- 
phers of earlier days ever dared to expect. Man is 
being led into new fields of awareness, new chal- 
lenges of attainment and new possibilities of destiny. 
As he awakens further and his competence and wis- 
dom grow, he is able to control vaster reaches of his 
environment, and he is given the opportunity to 
make greater mistakes and learn to achieve ever 
greater victories. God’s creatures are being pulled 
slowly in the direction of their needs in accordance 
with their ability to fit in with the whole of nature. 
This basic law is embodied in the maxim “Be of good 
courage, I have overcome the world.” You have been 
given, to each in his own degree, the blessings of in- 
telligence, imagination, and spiritual discernment. 
These three will carry you far. 
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Sturdy Trylon Towers such as this 

help micrometeorology play an in- 

creasingly important role in air pollu- 
_ tion control for modern industry. 
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This typical installation—for New 
York University’s College of Engi- 
neering—aided the design and ad- 
justment of smoke stacks for Con- 
solidated Edison’s new atomic- and 
oil-powered generating station. The 
rigidly-braced tower supports seven 
resistance thermometers and three 
Bendix-Friez Aerovanes on retracti- 
ble arms. Special platforms at each 
location allow safe inspection of all 
equipment. Also included is a smoke 
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generator which can be raised to var- 
ious heights for comprehensive air 
current studies. The tower and acces- 
sories are hot-dip galvanized for max- 
imum corrosion resistance. 


As specialists in out-of-the-ordinary 
towers for over 20 years, Trylon wel- 
comes the opportunity to quote on 
your next tower requirement—on the 
design, fabrication, installation or 
supervision of the entire system or of 
any component. 


RYLON 
OWERS 


Trylon Towers are made only by: 
THE WIND TURBINE COMPANY, West Chester, Pa. 


ROBERT W. WEEKS "13, PETER G. PARK ‘40 
In Canada: The Wind Turbine Company of Canada, Ltd.; Toronto 9, Ontario 
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EQUALITY AND EXCELLENCE 
(Continued from page 495) 


But a scaling down of our exaggerated emphasis 
on college education is only part of the answer. 
Another important part of the answer will surely be 
a greatly increased emphasis upon individual differ- 
ences, upon the many kinds of human talent, and 
upon the immensely varied ways in which individual 
potentialities may be realized. If we are really seri- 
ous about equality of opportunity, we should be in- 
finitely serious about individual differences; because 
what constitutes opportunity for one man is a stone 
wall for the next man. Individuals differ vastly from 
one another, and they differ in innumerable ways. 
If we are to do justice to the individual, we must 
seek the kind of education which will open his eyes, 
stimulate his mind, and unlock his potentialities. 
There is no formula for this, and it may or may not 
involve what we now think of as a college education. 

If we did develop such an indomitable concern for 
individual differences, then we would learn to laugh 
at the assumption that a college education is the 
only avenue to human dignity and social worth. We 
would educate some youngsters by sending them on 
to college. We would educate others in other ways. 
We would develop an enormous variety of patterns 
to fit the enormous variety of individuals. And no 
pattern would be regarded as socially superior or 
involving greater human dignity than any other 
pattern. 

As long as the present heterogeneity of the college 
population exists — and it is most unlikely to dimin- 
ish —then the only path open to us is to achieve 
even greater diversity in our higher educational sys- 
tem than now exists to correspond to the diversity 
of the clientele. There is no other way to handle 
within one system the enormously disparate human 
capacities, levels of preparedness, and motivations 
which flow into our colleges and universities. 

And such diversity has more than raw necessity to 
commend it. The diversity within and among institu- 
tions which will permit individuals of differing gifts 
and differing bents to realize their varied potentiali- 
ties can be a positively constructive attribute of our 
system. Specifically, it can aid us in the important 
business of stressing the many kinds of achievement 
of which the human is capable. 

In seeking to promote such stress upon varied 
forms of achievement, we shall be abetted by a natu- 
ral tendency in human beings to discriminate many 
kinds of abilities and to exploit many diverse sources 
of self-esteem. Given an opportunity, people will 
find self-esteem in the most astonishing variety of 
performances. This should be encouraged. The sort 
of capacity measured by the conventional college 
aptitude test is very important, but instead of putting 
a more and more monolithic emphasis upon this 
sort of talent, we should encourage all kinds of in- 
dividuals to run on all kinds of tracks. In this way 
we can distribute very widely the rewards of self- 
esteem and self-respect which are the healthiest 
preventives of leveling reactions and can encourage 
on the broadest scale the release of energy and 

(Concluded on page 548) 
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>... and eager to study the 
handling problems of your 
particular product. Itis quite 
likely that versatile shock 
cord, in one of its many 
sizes, will mean economies 
for you, by saving valuable 
time and by protecting your 
merchandise from transpor- 
tation damages. 
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each molded part 


Even more important — to you — is its cost and quality. 
Our extensive 20-year background in the molding of 
plastics of all types assures you low-cost, high-speed 
production (with no loss of quality!) regardless of the 
size or quantity of your plastic needs. Your inquiries 
or problems will receive our prompt ‘attention. 


STANDARD PLASTICS CO., INC. 


custom molders of the unusual 


N. Y. OFFICE: 303 FIFTH AVENUE 
Tel. MU. 9-1919 


60 WATER ST. ATTLEBORO, MASS. 
Tel. AT. 1-1940 
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EQUALITY AND EXCELLENCE 
(Concluded from page 546) 


positive motivation on the part of the individual 
which have been the great strength of our s»ciety. 

Then, unhampered by popular attitudes disparag- 
ing excellence, we can dedicate ourselves to the 
cultivation of distinction and a sense of quality. We 
can demand the best of our most gifted, most tal- 
ented, most spirited youngsters. And we can render 
appropriate honor to that striving for excellence 
which has produced so many of mankind's greatest 
achievements. 


IN KNOWLEDGE LIES SECURITY 
(Concluded from page 496) 


all disaster —the wealth of the spirit and of the 
intellect. 

But with these gifts go responsibilities that you 
must not ignore. Our society desperately needs the 
leadership, guidance, and statesmanship that you 
have to give. We need your leadership not only in 
research, but in the applications of research to our 
national security and to the public welfare. We need 
your guidance in resolving the tremendous problems 
which result from the impact of scientific discovery 
upon our civilization. You must be concerned with 
these matters which lie outside the narrow domain 
of your professional activity; you have an obligation 
to participate personally in affairs of the community 
and the nation. As Judge Charles Wyzanski expressed 
most eloquently to our graduating class a few years 
ago, the professional man must, over and above the 
resources of his intellect and experience, be imbued 
with a desire to contribute to the common account. 

And since such a readiness to contrivute to the 
common account is the hallmark of the professional 
man, let it be said of you at the end of your life 
that you achieved success not only in your technical 
competence, but that you also met your obligations 
to your fellow man with courage and honesty. We 
who have worked with you through these years 
know that you will keep that trust. I join with your 
families and friends in wishing you Godspeed. 
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Lubrite, Self-Lubricating, plates, bushings, bearings and 
washers, when used in bridges, structures, industrial 
equipment, machinery, and hydro-electric applications 
permit simplified design, maintenance-free self-lubrica- 
tion and low coefficient of friction. For over 50 years, 
Lubrite’s success in all types of installations offer 
Positive assurance of better results, longer life and 
unequalled performance. 


LUBRITE SERVES "WHERE OTHERS HAVE FAILED" 


LUBRITE DIVISION 


MERRIMAN BROS., INC. 
185 AMORY ST., BOSTON 34, MASS. 


G. FRED ASHWORTH, ‘24, VICE PRESIDENT 
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EDUCATIONAL METHODS AND 
TODAY’S SCIENCE — TOMORROW’S PROMISE 


(Concluded from page 503) 


sell for $250 and our (shown in Fig. 3)* costs $7.00, 
and works. 

Pour a little water onto this old window frame, 
put a taillight down on the floor and let the shadows 
of the waves fall on the oiled paper screen up here. 
Now you can generate the waves by wiggling your 
finger in the water, but we use automation. Two 
celluloid balls, like ping pong balls, are mounted 
on some yardstick with two toy motors run by a 
flashlight cell. We unbalance the motors with a 
little weight. 

Fig. 4+ shows that there are the circular waves 
from one source. 

Fig. 5+ illustrates what happens when there are two 
sources going together, and in phase. If there are 
any engineers in the house they will see the inter- 
ference pattern of two antennas, and some of them 
will see how the phase changes at the nulls in Fig 6.+ 

We have also made a slide which shows diffraction 
by a slit or, if there is an engineer in the house, 
it shows why you can hear sound behind the door. 

Now to end. 

Some kits are prosaic, but many experiments, like 
one you saw, require a superb vacuum. To ensure 
that the students can make experiments like the 
Nobel Prize winning experiments of our century, we 
have made a model of a vacuum tube enclosed in an 
evaporated milk can, and the cost of the parts is 
about $0.75. Some very new vacuum techniques 
make this possible today, whereas a year ago no one 
would have believed it. 

Now you can see that we are going to try to 
enable the general public to participate in the 
greatest intellectual achievements of modern man 
while they go on. And for those students who are 
attracted into science, we hope that in this direct 
participation they learn the essential humility of the 
scientist. In summary, that humility is, “It’s better 
to light one candle than to complain of the darkness.” 


*Tllustration on page 502. 
Illustration on page 503. 
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SCIENCE AND ECONOMIC 
DEVELOPMENT: 
New Patterns of Living 
by Richard L. Meier $6.00 


“, ..a conscientious effort to find what the new developments 
in the physical sciences require by way of new social ex- 
pression, and to measure both needs and the resources to 


meet them.” 
— American Academy of Political and Social Science 


“Meier’s tentative solution— or hope—is a new species of 
human kind, whom he sees coming to the rescue: The 


scientist-executive.” 
— Newsweek 
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LOCATION AND SPACE-ECONOMY 
A General Theory Relating to Industrial 


Location, Market Areas, Land Use, 
Trade and Urban Structure 


by Walter Isard $8.75 
“, .. a landmark in locational theory.” — Urban Land Institute 
titkitkKkKwiKiKK%e 


Published jointly with John Wiley & Sons, Inc. 
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This motor generator set made by Wm. 
I. Horlick Co., Inc., Boston, Mass., is 
powered by a BROOK A.C. MOTOR. 
The user of this generating set is as- 
sured of dependability. More and more 
manufacturers of electrically powered equipment 
are cutting costs and winning firm friends by power- 
ing with BROOK 1 to 600 H.P. MOTORS—World’s 
Most Respected Motor. Send for Brochure. 


e@ FAST DELIVERY OF ALL POPULAR MODELS! 


Brook Motors are available from warehouse at 
Chicago, spies, sere City, Los Angeles, Mem- 
phis, St. Paul Salt Lake City, San Francisco, 
Atlanta, Seattle, Tampa and other major distri- 
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BROOK MOTOR CORPORATION 


3553 W. PETERSON AVE., CHICAGO 45, ILL. 
Peter L. Loewe ‘31, Vice President 


SINCE 1904 





552 


PRESIDENT’S REPORT 


(Continued from page 506) 


in October, for a new $800,000 building adjoining 
the Armory as part of the Du Pont Memorial Sports 
Center. The Du Pont Memorial Center will have 
facilities for six of the eighteen sports at M.I.T. in- 
cluding six squash courts and space for wrestling and 
fencing. It will also contain facilities for women and 
a locker room for faculty members. These new facil- 
ities have been made possible by the very generous 
bequest of young David F. duPont, 56, who met 
tragedy in an automobile accident in 1955, only a few 
days after reaching his twenty-first birthday. 


Faculty Salary Adjustment 


Finally, and tenth, I come to our’ continuing 
obligation to maintain those conditions of compen- 
sation, recognition, and reward which are essential 
if we are to maintain here an environment which 
will attract and hold first-rate teachers. Such an 
environment is characterized by many subtle quali- 
ties: the standards of excellence which prevail, the 
interaction and interstimulus of first-rate minds, an 
atmosphere of creativity and professional advance, 
the status of dignity and freedom the members of 
our Faculty have and feel they have. It involves all 
the subtle and imponderable factors which enable a 
group of scholars to make a great university, when 
otherwise the same group might constitute a medi- 
ocre one. 

We seek to maintain and enrich all of these en- 
vironmental conditions, but just now the overriding 
need is to achieve an adequate level of faculty com- 
pensation. Under conditions of present shortages of 
manpower in the fields represented at the Institute 
and in the face of the growth that must come in the 
American system of higher education, it is becoming 
steadily more apparent that first-rate scholars and 
teachers are becoming one of the scarcest talents in 
the United States. 

Many young men graduating with advanced de- 
grees may now obtain positions at the start of their 
careers paying higher salaries than their experienced 
teachers receive. The discrepancy betwen industrial 
and academic salaries is greater in the fields of en- 
gineering and science than any others, and this gap 
threatens to divert too many able, young engineers 
and scientists from electing academic careers when 
they might otherwise wish to. If talented young 
people are to be attracted into academic careers, 
such conditions must be remedied. 

In the face of M.I.T.’s need to meet this problem 
squarely and as evidence that we can do something 
about it, I have an important announcement to make. 
Alfred P. Sloan, Jr., 95, through the Alfred P. Sloan 
Foundation, Inc., has offered to make a grant to 
M.1.T. of up to a million and a quarter dollars 
towards a five-million-dollar fund for Faculty sala- 
ries provided the Institute obtain three and three- 
quarter million dollars from other sources. Mr. Sloan 
has long been an advocate of adequate compensation 


(Concluded on page 554) 
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PRESIDENT’S REPORT 
(Concluded from page 552) 


for creative talent in both industry and education, 
and as a member of the M.I.T. Corporation he has 
taken the lead in finding ways to increase Faculty 
compensation. 

The Corporation has accepted the challenge of this 
generous and timely offer of Mr. Sloan’s, and in the 
past few months we have quietly secured in gifts 
and pledges more than a million dollars toward the 
three and three-quarter million dollars we must 
raise. With this encouraging start, we now under- 
take a special and concentrated drive to secure the 
remaining two and three-quarter million dollars 
which will insure the full amount from the Sloan 
Foundation and thus will enable the Institute to 
meet the total goal of a five-million-dollar Faculty 
Salary Adjustment Fund. I make this announcement 
in full confidence that we can achieve this objective 
and that therefore we can take a decisive step to en- 
able M.I.T. for the first time in its history to have a 
Faculty salary scale for which we need not be 
apologetic. Thus we take the first major step in 
preparation for our 100th birthday. 

In these ten areas I have touched upon are a few 
examples of the new requirements and the unfolding 
opportunities which lie before us. They illustrate 
Rogers’ vision of education constantly anticipating 
and adjusting to the needs of the future. 

M.LT. stands today at the very height of her 
powers, bidding fair, if she exerts herself vigor- 
ously and wisely further to augment her excellence, 
her creativity, and her leadership. She could slip 
from this eminence, too, if she — if we — fail to meet 
the increasing requirements our society exacts of its 
leaders, both institutions and men, or if she sets her 
sights too low and becomes content with little plans, 
limited aims, and paltry means. If our past really 
proclaims our future, we will not fail to achieve 
these new goals and meet the new requirements 
which rest upon us. 

In Virginia there is a mountain, the highest in the 
state, which bears the name of William Barton 
Rogers. In education and in the concept of this insti- 
tution he framed, we have another towering moun- 
tain; and as we push up its slopes, we realize how 
great and exhilarating has been the climb so far 
and the challenging, unclimbed heights which lie 
ahead. 
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Management — Plant Layout — Material Handling 
Acoustical 


915 EAST STATE ST. 
C. N. Deses °35 


ROCKFORD, ILL. 
R. S. KNow.anp *40 








THE KULJIAN CORPORATION 


Consultants « Engineers ¢ Constructors 
UTILITY @ INDUSTRIAL @ CHEMICAL 


Power Plants (Steam, Hydro, Diesel), Textile Plants, 
Water & Sewage Works, Oil Refineries, Pipe Lines, 
Army & Navy Installations, Air Fields, Hangars 
H. A. Kuljian °19 A. H. Kuljian "48 


1200 NO. BROAD ST., PHILADELPHIA 21, PA. 


Moran, Proctor, Mueser & RUTLEDGE 
ConsuLTING ENGINEERS 
Foundations for Buildings, Bridges and Dams; 


Tunnels, Bulkheads, Marine Structures, Soil Studies and 
Tests; Reports, Design and Supervision 


Witiram H. Mueser °22 Pup C. Rutvepce °33 
415 Madison Ave., New York 17, N. Y. 








FABRIC RESEARCH LABORATORIES 


Incorporated 


Research, Development and Consultation 
for Textile and Allied Industries 


1000 Providence Highway Dedham, Mass. 


W. J, Hamouncen, 21 K. R. Fox, "40 E. R. Kasweu, °39 


GIVEN BREWER 
Consulting Engineer 


Electric Strain Gage Testing @ Stress Analysis 
Strain Gage Amplifiers @ Strain Gage Switches 


MARION, MASS. TEL. 103, 110 
G. A. Brewer "38 
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GILBERT ASSOCIATES, INC. 
ENGINEERS AND CONSULTANTS 
607 WASHINGTON ST., READING, PA. 
Malcolm G. Davis '25, Vice President Allen W. Reid "12, E. C. Edgar °3S 


Steam, Hydro, Diesel Power Plants; Industrial Structures; 
Plant Safety, Labor Relations, Utility Rates, Valuations, 
Reports; Large Scale Purchasing; Industrial Laboratory 


New York @ Washington 





CapiIToL ENGINEERING CORPORATION 
CONSULTING ENGINEERS 
Design and Surveys 
Roads and Streets 
Sewer Systems Water Works 
Planning Airports 
Bridges @ Turnpikes @ Dams 
Executive Offices 
DILLSBURG, PENNSYLVANIA 
Rochester, N. Y. 
Robert E. Smith ‘41, Vice President 


Dallas, Texas 














and the prophet replied: 
“It is well to give when asked, but it is 
better to give unasked, through understanding.” * 





Gifts by Will 
TO THE 
Massachusetts Institute of Technology 


The tale is told of Almustafa, the prophet, who, having awaited for many years the 
ship that would return him to the place from whence he came, was making the final 
descent to the shore when the folk of Orphalese crowded about him. They besought him 
before departing to “disclose us to ourselves, and tell us all that has been shown you of 
that which is between birth and death.” 

With words of wisdom, an answer appropriate was given to the woman holding a 
baby, to the ploughman, to the merchant. Begged one, “Speak to us of GIVING,” and 
the prophet replied: 

“It is well to give when asked, but it is better to give unasked, through 
understanding; 

And to the open-handed the search for one who shall receive is joy greater 
than giving. All you have shall some day be given; 

Therefore give now, that the season of giving may be yours and not your 
inheritors’.” 

Through the years the prophet’s words have held true, for even today he who “through 
understanding” includes the MASSACHUSETTS INSTITUTE OF TECHNOLOGY as 
a beneficiary in his will can experience thereby a two-fold satisfaction. The successful 
culmination of his search for a worthy recipient and the anticipated results his generosity 
will assist in accomplishing. These satisfactions give an added value to the span of man’s 
days and project his usefulness to his fellowmen far into the future. 

The Massachusetts Institute of Technology because of the high quality of the education 
given its students, its effective research work for aiding America in peace as well as in 
war, and the high character of its governing body and academic staff qualifies as an insti- 
tution for serving our American ideals for the present and in the years to come. 

But the search, the finding, and the anticipated 704 womempman are not enough; for 
without the properly-worded record, man’s plan for the future may go awry. Hence the 
prophet’s importuning, “—give now,” should be heeded. The giving need not be an im- 
mediate physical transaction, for written directions replace the spoken word when the 
speaker is no longer present, and a donor can frequently make by will a gift which is 
larger than he can make while living. Truly, “it is well to give when asked, but it is better 
to give unasked, through understanding.” 

A booklet “Gifts by Will,” outlining different forms of bequests to M.LT., is available 
to you or to your attorney by writing to: 


Director of Development 
Massachusetts Institute of Technology 
Cambridge 39, Massachusetts 
* “The Prophet” by Kahlil Gibran 
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FLUSHING 










The FLUSHWING partition in stainless steel or galvanized, bonderized steel with baked 
enamel finish, is the newest member of the Fiush-Metal family of fine products. . . . 
Unquestionably the most sanitary and distinctive design available with a lifetime of 
use built into each component unit. Such deluxe features as built in double capacity 
paperholders and built in ash trays can be incorporated in the construction. . . . The 
wall support for Flushwing partitions consists of a vertical member with cantilever 
arms built into the wall. The Flushwing units are installed with concealed fastenings 
























































after the room is completed. . . . Due to the care required in layout and installation, P 
Fiushwing units will be furnished in those areas where the factory can handle directly ss 
all details of engineering and installation. For further information and specification, os 
please contact the home office. PH FLUSHART 
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FLUSHMETAL 
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ELUSH-METAL PARTITION CORP 


46-10 11th STREET LONG ISLAND CITY 1, N.Y. STILLWELL 4-3380 
NATHAN SCHOOLER '24 PRESIDENT AND JEROME P. SCHOOLER '56 
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Siro botac studies Behavior of Thermal Relays 


under Vibration 
Strobotac makes it possible to see rapidly moving 


parts and mechanisms as though they were operating at G-V CONTROLS Inc., East Orange, N. J. design engineers found that 
in s-I-0-w motion or actually standing still. The instru- though they were able to detect mechanical resonant points in their 
ment operates from usual 105 to 125v, 60¢ lines . . . is thermal relays by observing contact chatter on an oscilloscope, they were 


7% x 9x 10 inches . . . weighs less than 10 pounds. : é 2G 
learning little of the nature or origin of the resonance. 


Type 631-BL Strobotac, $160. ' ‘ : 
With the Strobotac, they could SEE the sources of vibration and the re- 
Range: Direct reading 600 to 14,400 rpm; actions of the entire structure. From there it was easy to make design 
useful 60 to 100,000 rpm i ate ‘ 
changes which would eliminate resonance or boost the resonant point to 
Flash Duration: 10 to 40 microseconds . 
for sharp images a value above the resonance-free range required. 


Accuracy: 1% of scale over most of range. : 
amy a system ’ All over the world, Strobotac helps solve research and design problems. 


This “laboratory” instrument is also a prime industrial tool for main- 
taining production, quality control, and diagnosing all kinds of mechani- 
cal troubles. Strobotac measures the speed of rotating, reciprocating, or 
other cyclic motions with accuracy. The operator can “‘stop”’ the mov- 
ing part completely — study it in slow motion — or measure its rpm 
while it is running at full speed. There is no mechanical connection to 
induce even a slight “‘drag”’ in low-powered mechanisms. 


Write for the STROBOSCOPE BULLETIN and complete information 


GENERAL RADIO Company 


275 Massachusetts Avenue, Cambridge 39, Massachusetts, U.S.A. 


Broad Avenue at Linden, Ridgefield, N. J. NEW YORK AREA 1000 N. Seward St. LOS ANGELES 38 
8055 13th St., Silver Spring, Md. WASHINGTON, D. C. 1150 York Road, Abington, Pa. PHILADELPHIA 


6605 W North Ave, Oak Park CHICAGO 1182 Los Altos Ave., Los Altos, California SAN FRANCISCO 





